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VERSATILITY IN 
SHIPBUILDING 


Builders of: 


@ CARGO VESSELS of all types 


@ TANKERS for chemicals, liquefied 
gas and petroleum products 


e STERN TRAWLERS 
e PASSENGER CAR FERRIES 
e YACHTS 


SPECIALLY DESIGNED TO 
OWNERS' REQUIREMENTS UP 
TO 15,000 TONS D.W. 


STERN TRAWLER—ALL REFRIGERATED 


THE BURNTISLAND SHIPBUILDING CO. LTD. 


BURNTISLAND . SCOTLAND 
Telephone: BURNTISLAND 2361 Cables: “SHIPYARD BURNTISLAND™ Telex: 72301 


HALL, RUSSELL & CO. LTD. 


ABERDEEN . SCOTLAND 
Telephone: ABERDEEN 29244 Cables: "HALRUSSEL" Telex: 73164 
Ref. No. А 892 


20 JuLy 1967 


It goes 


nowhere 


A. 


Four and a half million pounds. That is what the 
new stainless steel tube plant at Corby cost 
us. And what do we get for it? Admittedly, 
just about the roundest, longest, straightest, 
brightest seamless stainless steel tubes anybody 
could wish for. 
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Still, four and a half million pounds is a lot of 
money. We shall need a lot of orders to justify 
it. That means concentrating on tip-top service. 
Next time you are in the market for stainless 
steel tubes from half-inch to four and a half inch 
o.d. do let us have your enquiry. 


S&L Stainless Steel Tubes 


ST1 STEWARTS AND LLOYDS LIMITED, 41 OSWALD STREET. GLASGOW C.1 


Ref. No. A 895 


For the ыы 


50 O, O0 O O - dwt 
broad -beame A 


behemoths... 


a building dc cw 


Where? At our new Sakaide yard, 80 miles south- moths, yes, but economical behemoths, with a re- 


west of Kobe. markably low operating cost per ton of cargo oil. 
This building dock is a long 1,247 ft. (380m.). A keel-laying ceremony for the first tanker now 

And it has a breadth of 203 ft. (62m.), making it abuilding here was held on April 7th, although the 

the world's widest. yard won't officially open until this October. So you 


We can build very broad-beamed tankers with can see we're not wasting any time getting started 
restricted draught here. These ships will be behe- at Sakaide. 


BN 


KAWASAKI DOCKYARD 


Building economical ships is our profession 


Kawasaki Dockyard, Kobe, Japan (Cable: DOCKYARD KOBE. Telex No. 8836) ж 1-1 Uchisaiwai-cho 2-chome (lino Bidg.), Chiyoda-ku, 
Tokyo, Japan (Cable: KAWASAKIDOCK TOKYO, Telex No. 2672) м 29 Broadway, New York. N.Y. 10006. U.S.A. (Cable: NYKAWADOCK 
NEWYORK, Telex No. 420293 щ 17 Saint Helen s Place, London Е. С.З, England (Cable: KAWADOCK LONDON-EC3, Telex No. 264172) 


F ILHE MANUHESIER о 
= . DRY DOCKS CO LTD - 


` For efficient and economical ship repairs 
from Eastham to Manchester 


m 
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| ч 

| "ATIMANCHESTER 
Werivate repair berth 
2\Мо.3 Огу Dock 450 ft . 


3 Мо. 2 Dry, Dock 500ft 
EL 
lon Dry Dock 535 ft 


| 


odern facilities & 
ез available to 
ut every class 
ОП, engine and 
"repairs; 


THE MANCHESTER DRY DOCKS CO LTD 


TRAFFORD PARK 0825 ELLESMERE PORT 2151 
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НАЗ ТЕ 
STEERING 
GEARS 


The 150,000 tons а.м. tanker ''BERGEHAVEN", built in 
Japan by Hitachi Zosen at their Sakai yard for Sig. Bergesen 
d.y. & Co., Oslo and Stavanger, is on long-term charter to 
Esso Petroleum Co. 


THIS IMPORTANT VESSEL IS FITTED WITH А 
HASTIE STEERING GEAR OF THE ELECTRIC 
HYDRAULIC TYPE. HAVING FOUR RAMS AND 
TWO HELE-SHAW PUMPS. 


Double set of rams— double safe. 
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ESTABLISHED 1845 


are supplied to 
every shipbuilding 
country іп tke world 
and to every ype 
of ship 


N THE SUPPLY 
JPER TANKERS 


HASTIE ARE UNEQUALLE 
OF STEERING GEARS FOF 
AND BULK CARRIERS 


1967 


JOHN HASTIE & CO. LTD. 


KILBLAIN ENGINE WORKS 
GREENOCK 


Telephone: GREENOCK 22286 (7 lines) 
Telex: 77194 


Telegrams: ‘‘HASTIE GREENOCK TELEX” 


Ref. No. A 896 
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Modern fishing vessels from Poland, built in 
Poland's most modern and most experienced 
Shipyards. Exported by CENTROMOR one of 
the world's largest exporters of fishing vessels. 


(Е N т ROMOR {Ў Shipyard of Gdansk 


& Shipyard of Gdynia 
Central Import and Export Office far Ships and Marine Equipment. 


pee р Du сс in Poland. els Gdynia Ship Repair Yard 
8) Szczecin Ship Repair Yard 


iT apowa St., Gdansk, Poland. 
Tel: 31-22-71 Telex: 051376/7 Centromor Gd. 
Cables: Centromar Gdansk. 
Branch Offices in Warsaw and Szczecin. 
Ref. No. A 897 
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DUNSTOS 


marine equipment 
approved by leading authorities throughout the World 


Dunstos UNIVERSAL MULT! >. СЕЕ FAIRLEADS 


Recognised as the mod proach to easier ship 
handling. Available i: ous sizes and lead 
arrangements to reduc ` number of fairleads 
required for mooring, w 1, locking and docking 
operations anywhere аг гумпеге. 


Dunstos IMPROVED RUDDER CARRIERS 

Robust and easy to fit self centring units designed 
to eliminate rudder stock wear, and cut friction 
losses to a minimum. No need to dismantle when 
lifting rudder for survey. 


above 


Dunstos TYPE 'R' CARGO BLOCK 

Particularly suitable for use as a Derrick Gln and 
Heel Block. Incorporates heavy-duty faper roller 
bearings, fully sealed and protected. Test loads up 
to 20 tons. Other types available to all lifting 
capacity requirements, 


right 

0805105 IMPROVED WARPING GUIDES 

The economic solution to problems of high loading 
and heavy rope wear on ship and on shore. Tested 
by Lloyds - a No. 4 Guide successfully withstood 
a load of 70 tons which broke the 4” circ. test wire. 


Full details of 'DUNSTOS" equipment tanga from 


TAYLOR PALLISTER & CO., LTD. 


DUNSTON - ON - TYNE ENGLAND 


TELEX: 53152 REPAIRS GATESHEAD TELEPHONE: DUNSTON 605011 


METHERLANDS: N.V. INTERNATIONALE NAUTISCHE HANDELMAATSCHAPPIJ, 
MAZIESTRAAT 8, THE HAGUE, HOLLAND. 


fof. Ne. A asa 
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HELLENIC SHIPYARDS 
PIRAEUS хз) 


MACHINERY AND HULL REPAIRS e SURVEYS e CONVERSIONS e DRY- 
DOCKING 


* CONSTRUCTION OF ALL TYPES OF VESSELS UP TO 650 FT. IN LENGTH 
AND 32,000 D.W.T. 


* FLOATING DRY-DOCKS 


No. l. LENGTH 826 FT. BREADTH INSIDE WALLS 121 FT. 

LIFTING CAPACITY 30,000 TONS. DOCKING VESSELS UP TO 72,000 D.W.T. 
No. 2. LENGTH 673 FT. BREADTH INSIDE WALLS 104 FT. 

LIFTING CAPACITY 22,000 TONS. DOCKING VESSELS UP TO 40,000 D.W.T. 
No. 3. LENGTH 720 FT. BREADTH INSIDE WALLS 112 FT. 

LIFTING CAPACITY 24,000 TONS. DOCKING VESSELS UP TO 46,000 D.W.T. 
No. 4. GRAVING DOCK UNDER CONSTRUCTION 

ACCOMMODATING VESSELS UP TO 185,000 D.W.T. 


Conveniently situated on the main shipping lanes through the Mediterranean. Fully equipped with 
the most modern installations for all types of shipbuilding and ship-repair work. 


Registered Office: 


HELLENIC SHIPYARDS CO. LTD., 4 Acadimias Street, Athens, Greece. 
Cables: SHIPYARD ATHENS. Telex: ATHENS 123. Telephone: ATHENS 611-142. 
Yard: Skaramanga, Eleusis Bay, Near Piraeus, Greece. 
Telex: ATHENS 396 & 293. Telephone: ATHENS 073-471 (9 lines), 073-351 (IO lines). 
U.K. Agents: HELLENIC SHIPYARDS (London) LTD., 41/43 Park Street, LONDON, М.І 
Cables: SHIPNAIR LONDON. Telex: LONDON 28561 /2. Telephone: MAYFIAR 8400. 
U.S. Agents: TRANSOCEANIC MARINE INC., 39 EAST 515 STREET, NEW YORK 10022 
Cables: TROCEANIC NEW YORK. Telex: NEWYORK 224042. Telephone: MUrray Hill 8-7070. 
Ref. No. A 899 
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Tankers at Tilbury. The “Methane Princess” оп а Gas Freeing berth. In the largest dry-dock a 
propeller shaft is drawn and craned through the roof hatch of а machine shop to a waiting mammoth 
lathe. From a nearby jetty the “Tanklean’” casts off and moves downstream bound for the Medway 
оп a tank cleaning mission. Overhead а ’copter clatters noisily towards its landing pad. In a nearby 
office the telephone interrupts. Urgent repair — urgent. quotation accepted and into action! All this 
activity a part of the London Graving Dock conurbation from mouth of Thames to upper reaches. A 
comprehensive service to shipowners operated throughout 24 hours. 


24. THE LONDON 
HOUR GRAVING DOCK 
SPICE COMPANY 


LONDON: EAST 116345 
Afier hours: THUNDERSLEY 4388 LIMITED 


TILBURY: TILBURY 3327 & 205a 
After ошз: GREENWICH 2281 
108 FENCHURCH STREET, LONDON EC.3 ROYAL 080910500 


Ref. No. A 900 


Ships’ Agents 
Stevedores 

Tug Owners 
Lighter Owners 
Ship Repairers 
General Merchants 


LLOYD'S AGENTS 


LURE THOMAS 
& (0. 1 


Steamer Point, Aden 
Telephone: 24861/4 
Telegrams: Thomas Aden 
Telex: Aden 217 
London: 

98 Cannon Street 
London, Е.С.4 


Ref. No. A 901 
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Ret. No. A 902 
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Photograph by courtesy of P. & О. Orient Lincs 
The P. & O.—Orient liner S.S. Oriana—and in the Silver Grill a Crossley 
Carpet complements the decor. Crossley Carpets are a frequent choice for 
steamships, restaurants, hotels and office buildings alike. For information about 
design, colour and quality, send for full details of the Crossley Contract 
Service. * Crossley Carpets are available through leading contract furnishers 
at home and overseas. 

Showrooms in Halifax, London, Birmingham, Manchester, Liverpool, Leeds, Newcastle, Glasgow, Belfast & Dublin. 


CROSSLEY 
CARPETS 


в Jahn Crossi & Sons Lid., Dean Clough Milli, Halifax, Yorks, 


Ref. No. А 983 
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Made for a life afloat 


A life afloat takes ships equipment all over the world 
and all over the world there's service available for 
Saunders Marine Valves. Distributors in over 70 countries 
and in most major ports see to that. Not that you will 
need such service all that often, but it's a good thing 
to know it's there when И is needed. Saunders Valves 
are robust, easy to maintain, 100% leak tight, of compact 
design and handle a wide range of fluids. The range 
covers most shipboard applications. The basic design 
is the A Type (left above). The tough, flexible diaphragm 
makes closure complete even when solid particles are 
trapped, and it isolates the top works from pipe line 
contents guarding the mechanism from corrosion. For 


remote control of ballast and bilge systems, the А type 
D.O.H.P.O. (centre above) can be operated by air or water 
pressure and spring return action automatically closes the 
valve when operating pressure is released. Micro-switch 
units can be supplied to facilitate control from a central 
operating position, and for use in the event of operating 
pressure failure an emergency handwheel can be fitted. 
TheWFBrange (right above) isdesigned for fire and wash- 
deck lines and for Butterworth tank cleaning systems. 
Saunders Marine Valves meet the requirements of Lloyds 
Register of Shipping, the American Bureau of Shipping, 
and all principal European Marine Classification Societies. 
Please write for literature on Saunders Marine Valves to: 


Ref. №. А 904 
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MEDWAY WHARFINGERS LIMITED 


PHOENIX WHARF - COMMISSIONERS ROAD - ROCHESTER : KENT 


Telex 96226 
Telephone: Medway 79701/7 and 79881/3 s Telegrams: Mednix Rochester 


| 
| 
| 


Full Customs Facilities 


Extensive Use of Palletization 


_ All Container Traffic 


Adjacent Land Available for Private Storage Warehouses, or Assembly, Marshalling 


and Distribution of Imports and Exports 
PHOENIX WHARF 
For The Fastest Vessel Turn-Round In The Port Of Rochester 


Ref. No. A 905 
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MOXEY SAVON 


COAL SHIPPERS SHIPS’ AGENCY 
& CONTRACTORS SERVICE 
CHARTERING STEVEDORING 
AGENTS & AT OVERSEAS 
BROKERS ПЕРОТ$ 


Contractors for the Sale ап 
Shipment of Salt, Gypsur: 


and other Bulk Commodities 


MOXEY, SAVON & COMPANY LTD 
MOXEY SAVON (CHARTERING) LTD 


BALTIC EXCHANGE CHAMBERS 
24 ST. MARY AXE, LONDON, E.C.3. 


Cables: Aegypto London E.C.3 Telex: 22896 Telephone: Avenue 4031-7 


Rel. No. А 906 
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astilleros de cádiz, s. a. 


EW ard of the 
^, а 12,960 DWT dry 
2 arn essel, constructed for 
bri [irtmipimbiana. 


22nd APRIL 

The Cadiz Yard launches the 71,700 DVJj 
“JUAN DE AUSTRIA”, for Nav]: 
Ibérica, S. A. This vessel, the third г 
“ALCANTARA” type series, is et; 
with a 20,700 BHP engine built by the 
Manises Works, 


Astilleros de Cadiz, 


Ref. No. A 97 


Head Office 
Zurbano, 70 - MADRID (10) 
Phone 223 27 91 
Telex No. 7 648 ESTIL-E 
Cables- ASTILLEROS - Madrid 
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24,000 gt passenger liner '" SAGAFJOF. r? 


PRIDE OF THE NORWEGIAN SHIPPING, 
PRIDE OF THE FRENCH SHIPBUILDING INDUSTRY 


G. E. N. E. M. A. 
French Shipyards Export Association Phone : 387-57-68 
47, rue de Monceau - Paris 8° Cable : GREXNAV-Paris 


Ref. No. А 9498 
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SYNCRO L. 


WORLD'S FASTEST & MOST ECONOMICAL 
DRYDOCKING & TRANSFER SYSTEM 


Successful shipyards in every corner of the world are drydocking virtually everything that floats, from 
yachts to ocean going vessels, on Syncrolifts. Many more new and existing yards are planning construc 
tion and repair work around Syncrolifts already ordered and soon to be installed, The reasons for the 
overwhelming demand for Syncrolift drydocks and transfer systems are many, most important of which 
is the low cost of operation and maintenance, Time and labor savings realized with Syncrolift are without 
parallel. No other drydocking method known offers the efficiency and versatility of Syncrolift, while 
keeping costs to a minimum. 


Move up ta the world's most modern way of lifting and launching ships... томе up to Syncrolift. 


|. Te 21 EDU у 


307' x 100° Syncrolift all set to lift 
and transfer submarines in Halifax, N. S. 


Freighter baing readied far repairs Repairs an crane harge campleted in recard 
on B-hoist Syncralift in Trinidad, №. |. time on 725 tan unit in Hauma, Louisiana, 


Phatas above show actual 
drydocking of harge at 
Kelsa Marine, 

Galveston, Texas. 

1. Transfer carriages in position, 
being lowered an platfarm. 

2. Barge flaated aver transfer 
carriages. 3. Barge being 

lifted at rate af 1.5 feet 

per minute. 4. Barge in 

positian ta be transferred to 
work area of yard via railway... 
complete aperatian, 30 minutes. 


Shipyards Featuring Syncrolift Service: 


Key West, Flarida, U.S.A. M Miami, Florida, U.S.A. M Port Everglades, Florida, U.S.A, ? 
‚ Florida, U.S.A. M West Palm Beach, Florida, U.S.A. ш Apalachicala, 
5. alvesion, Texas, U.S.A, M Annapolis, Maryland, U.S A. M Houma, 
.S.A. M Bayou la Batre, Alabama, U.S.A. M Halifax, Nova Scotia, Canada 
W Vancouver, Brit Calumhia, Canada M Marystawn, Newfaundland, Canada Ш Callao, 
Peru, Даш America М Puerto Cabello, Venezuela, South America Ш Mar del Plata, 


as 
ш Dun Laaghair, Ireland M Tenerife, Canary Islands M Part of Spain, Trinidad Wl 
Grenada, West Indies Ш Haifa, israel М Sataheep, Thailand Ш Koche, Japan. 


Sand your requirements, Our Engineering and Design Dept will make sludies and cost estimates for you at no obligatian or cast. 


Ret. No. A 909 
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REMOTE 
CONTROL 


Pinus of cargo valves 
am tie пех tankers in the whole world 


ne ook 
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YOUR 
SAFEST COURSE- 


OPEGIFY 
WESTINGHOUSE 
AUTOMATIC 
BRIDGE CONTROL 
SYSTEMS 


-they meet with Lloyd's recommendations 


Ж Extremely reliable, highly standardised 
pneumatic components. Proved by long 
service. Need only minimum maintenance. 
Available at competitive cost. 


Ва TELEPHONE OR WRITE FOR DETAILS 


Westinghouse 6 
BRAKE AND SIGNAL COMPANY LIMITED 


Marine & Industry Products Division, Chippenham, Wilts. 
Telephone: CHIPPENHAM 2281 


Ref. No. А 911 
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“ANDNOW!I'DLIKETOINTRODUCE | | 
MY PANEL OF EXPERTS ...They'reasplen- ш | 


did bunch of operators. From Bloctube. Glad we've got 
them aboard". | 


Bloctube Bridge Control Consoles are the best in the business, be- 
cause Bloctube means business ; means centralised remote control ; 
means highly competitive modern vessels working smoothly and 
speedily. 

All over the world, craft of all types obey orders transmitted by the 
BLOCTUBE-HINDMARCH system of reliable power and mechan- 
ical controls. Safely. Accurately. Quickly. And Expertly. 

Complete or semi-automation for today's shipping (with an eye to 
the future) with 


BLOCTUBE-HINDMARCH equipment: 
pneumatic, electrical, hydraulic and mechanical or any 


combination of these. Control Systems supplied to owners' specific 
requirements. 


BLOCTUBE CONTROLS LTD. 
Aylesbury, Bucks, England. À 
Telephone : Aylesbury 3494 Telegrams: Bloctube, Aylesbury 


This is Quality and Reliability Year in Britain. Every year is quality and reliability year at Bloctube 
Ref. No. A 912 
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Designed for reliability, CAV offer a full range of fuel 
injection pumps and injectors for diesels up to 120 bhp 
per cylinder, and engine electrical equipment built to 
full marine specifications. 

Service facilities for CAV equipment are available at 
major ports and in 130 countries. 


FUEL INJECTION AND ELECTRICAL EQUIPMENT 


Ref. No. A 913 
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"Everybody talks about the weather, 
but nobody does anything about it^ 


We, at ODENSE STEEL SHIPYARD, know that the weather 
plays an imporzant part in shipbuilding, so we decided to do 
something abau ik. We Mave buit a modern plant In which both 
inner and outer null secsoms are shotblasted and Individually 
painted im = speci comtrolied dry and heated аїг-оѕрһҺеге. 
Bere filtt—-f war oriy comes into contact with th: exposed 
cresi tus Sinine “ss and corrosion. The new ant is di- 
vided liter ane rails, malit ome with а capacity of 2C Ins, and 
we oe vor Geassing wren we say И is one of í biggest 
ims: ey! ites ind im: thre worid. 


ODENSE STEEL SHIPYARD ry ОТЕ 


ч ODENSE - UNDC aba Sp 
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х SHIPBUILDING IN SP 


— mies Lexur quaa BRETT 7 cs > proe e T 


Constructores N avales Españoles 


CONSTRUNAVES 


AVENIDA DEL GENERALISIMO, 12 MADRID 16 TELEX: 7465. TELEPHONE: 2615804 


Ret. No. A 915 
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FOR URGENT 
SHIP REPAIR 


X9, 
PUR РАТИ 
s \ КЕ DU NAVIRE 
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L & C piston rings stand ready for action 
anywhere in the world! 


Large stocks of most types and sizes of piston rings 
await your most urgent call. Delivery is arranged OC Wood 
to any port in the world by the quickest possible 

means at extremely competitive prices. 


e 
Call Lockwood & Carlisle for a piston ring replacement ( d rlisle Lt 
service that keeps your turn-round time to a minimum! 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. TELEPHONE 66045, TELEX 54182 
TELEGRAMS: PISTON, TELEX, SHEFFIELD. 
Ret. No. A 916 
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nickel 


DET NORSKE VERITAS: NV20-2 
О ASTM. А353-64; А333-64 GRADE 8; A334-65 GRADE 8 
ASME, CODE CASE 1308 


Low-Temperature Notch-Ductile 
and Gryogenic Steels 


ROUND OAK 


Section Book available on request 


rounds, squares, and BS. structural sections 


Round Oak specialises in the 
production of steel for sub-zero 
temperature service. Such steels can 
be supplied in any of the Round Oak 
range of bars and sections. 


The following specifications are 
regularly being supplied: 

ND steels to BS.2762, LT steels to 
BS.1510; Lloyd's Register of Shipping 
grades C, D, E and higher yield stress 
grades; American steels ASTM.A333, 
A334, A350, etc. 


In addition Round Oak manufactures 
a weldable extra-high yield strength 
steel under the brand name 
"Thirty-Oak' type 2. 

This steel also exhibits 

remarkable impact properties at 
sub-zero temperatures. 


BASIC ELECTRIC-ARC 
AND OPEN-HEARTH 
FURNACE STEELS 


ALLOY, CASE-HARDENING 


FORGING, BRIGHT-DRAWING 
MACHINING, FREE-CUTTING 
CARBON AND STAINLESS 
STEELS TO BRITISH 

AND OVERSEAS 
SPECIFICATIONS 


SPECIAL SECTIONS 
RAILWAY BEARING PLATES 


ROUNDS, SQUARES, FLATS 
ANGLES, CHANNELS 
JOISTS, TEES 

BILLETS, BLOOMS, SLABS _ 
LARGE FORGING INGOTS 


VACUUM-DEGASSED STEEL 


Sl lell B 


PO BOX 3 BRIERLEY HILL STAFFORDSHIRE ENGLAND А @ COMPANY 


Ref. No. A 917 


ROUND OAK STEEL WORKS LIMITED 
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A NEW CONCEPT 
IN CENTRIFUGAL 
PUMPS 


S & P AVON 


The Stothert & Pitt "Avon" is a centrifugal pump — 
combining outstanding hydraulic performance with 
simple, fast, low-cost serviceability. 

The "Avon" breaks away from previous designs that 
gave serviceability only at the cost of convenience, 
efficiency or economy . . . makes use of a complete 
re-thinking on centrifugal pump design that places 
the motor, in the case of vertical units, below the 
pump. and enables maintenance and replacement of 
easily available seals to be carrie’! out in minutes. 
Making servicing even faster is a ¿ct of specially de- 
signed ergonomic tools supplie th every pump. 


Other features of the "Avon" ir e: 


Г] Alternative branch positic 


О Priming attachment avail: 


EJ Loose, low cost volute (fo. Juty change) 


O No balance holes їо interí...» with flow 


(Standardised seal housing plate that 
permits different makes of seal to be used 


О Seal pressure fully adjustable to suit duty, 
with positive seal circulation and flushing 
device. 


The "Avon" is available in several versions to meet 
6 most requirements — please write for development 
report and full technical details. 


LIMITED 


STOTHERT & PITT PUMP DIVISION 


STOTHERT & PITT LIMITED - ENGINEERS of BATH 
London Office: 21 Tothill Street, S.W.1. Midlands Office: Lightning Way, Alvechurch Road, West Heath 
Birmingham 31. N.W. England Office: 846 Sefton House, Exchange Buildings. Liverpool 2. 


SP. Xii 
Ref. No. A 918 3 
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*Svea Drott”! 


Feny „Svea Droll” of the Svea Trave Line. lwo DEUTZ SBV 12 M 350 engines, each developing 4.000 Н. p., iwo DEUTZ SBV 8M 358 engines, 
each 2,000 h. p. Economical operalion due to optimum adaplation of the propulsion unit to Ihe individual travelling speed. 


Punctual arrival - 
thanks to DEUTZ engines. 


MsP 4/67 


DE ЕН Е 27 


7.00 a.m. Travemünde, 4.00 p.m. Copen- 
hagen, 6.00 p.m. Helsingborg — four 
DEUTZ diesel engines ensure that the 
“Svea Drott" always arrives on time! 
The DEUTZ engines propelling this 
vessel and many others including ferries, 
passenger ships, tankers, freighters, 
trawlers, tugs, coasters and inshore 
vessels, have a reputation for reliability, 
economy, and modern operating comfort. 


With their comprehensive range of en- 


gines embracing units up to 6,500 h.p., 
backed by a wealth of experience in the 
design and manufacture of marine pra- 
pulsion plant, DEUTZ are able to offer 
the optimum solution to each and every 
propulsion problem. 


DEUTZ auxiliary marine sets are also 
recommended for the ship's general 
duty mains. 


KLOCKNER-HUMBOLDT-DEUTZ AG: KOLN A 


Agenta for Marine Engines, $ d Service: A. Kracko Ltd., Essex Hall, 1-6 Essex Street, Strand, Landon W.C. 2, Telex 2-3353, Telephone: 
Covent Garden 1464. — BEUTZ-DIESEL Согр 39-11, 61а! Street, Р.О. Box 445, Woodside, М. Y. 11377, USA, Representatives also in all important рогіз. 


Ref. Na. A 919 
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COMBINED 
PROPULSION X STEERING 


WNER Full power thrust ensures complete manoeuvrability 
in any direction. 


Cost saving ensured on installation in new craft or 
conversion. 


Simplified installation. 


Propeller vertical settings are variable for "loaded" 
or “light” draft conditions. 


Available in 6 standard units yet, by using 2 variables, 
can be exactly tailored to suit any craft. 


Engine ratings from 20 h.p. © 600 h.p. 


Higher power weight ratio. 


Schottel combined propulsion a: steering units can alsc 
be installed on Hovercraft, anc со used as bow-thrus: 
units e.g. on dredgers. А wide ze of varying applica- 
tions is possible using both Navi: -and Rudder Propelle: 
units, therefore, please send for `~ naer information. 


SCHOTTEL (ENGLAND) LTD 


5 BROAD STREET PLACE, FINSBURY CIRCUS 
LONDON E.C.2 


Telephone: LONdon Wall 7210 
Telegrams: Schottel, London, E.C.2 


Ref. No. A 928 
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SASEBO 


Seven 175,000 DWT tankers on the way 


Ѕаѕеоо begins construction of the first of seven 175,000 
DWT tankers at its 220,000 DWT capacity No. 4 Building 
Dock this October. These huge tankers are for the oil 
fleets of such leading world shippers as Shell, Mobil 
Oil and others. Why the full order-book? Because custom- 
ers know that Sasebo ships are just about the most 
efficient and profitable tankers afloat. This is the im- 
partial judgment of leading shippers around the World. 


7 anm. * 


То keep up with the growing trend towards ever-larger 
vessels, Sasebo's No. 3 Repairing Dock is to be expanded 
to handle 300,000 DWT vessels; and plans are in hand to 
enlarge both No. 3 and No. 4 Docks to take vessels up to 
500,000 DWT. Economics cails for tankers to continue 
to grow. Sasebo is geared to supply the bigger ships 
that industry demands. 


SSK Sasebo Heavy Industries Co., Ltd. 


HEAD OFFICE: 


NY 


Tokyo, Japan Telex: TK4245 “SSKDOCK" 
Cable Address: SASEBODOCK TOKYO 


SASEBO SHIPYARD: Nagasaki, Japan Telex: 7482-19 "SASEBODOCK SAS" 


Cabie Address: SASEBODOCK SASEBO 


OVERSEAS OFFICES: 
NEW YORK OFFICE: 11 Broadway, New York, N.Y. 10 
NEW YORK LONDON OFFICE: Bishopsgate House, 80 
Address: SASEBODOCK LONDONEC2 HONG KONG OFFICE: 
HONGKONG OLSO AGENT: NIELS EBBESEN & CO., Кай 


004, U.S.A. Telex: 421675 “SASEBO NEW YORK" USA Cable Address: SASEBODOCK 
Bishopsgate, London, Е.С.2. England Telex: 25591 “SAS! 
Hang Chong Bidg., Queen's Road, Central, Hong Kong Cable Address: SASEBODOCK 

Johansgt 138, Olso 1, Norway Telex: 6675 OSLO “TRANSAIR O“ NORWAY 


DOCK LDN” UK Cable 


Ref. No. А 921 
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LISTER BLACKSTONE 
\ =} 


(kept afloat by a hull) 


With a ship in tow on a swirling tide, a tugboat 

can't afford engine failure. Marine designers 

looking for reliability in al! conditions specify 

Lister Blackstone engines. Because reliability plus 

ease of maintenance are the hallmarks 1 
of all Lister Blackstone diesel engines. 
Lister Blackstone make a wide range 
of diesel engines from 3 hp-2000 hp. m 
For more information write to 
Lister Blackstone Marine Limited, Dursley, Gloucestershire. 


СТЕР BLACKSTONE 


MARINE LIMITED makes the power to keep things moving 


б A HAWKER SIDDELEY COMPANY 
Hawker Siddeley Group supplies mechanical, alectrical and aerospace capital aquipment with world-wide sales and service 


Ref. Na. A 922 
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Chosen for Safety! 


Turbine Tankers with 
wW 


DIESEL 


Generating-Sets 


Not only the “Esso Stuttgart” shown here but also are indispensable for the safety of a big ship 
fourteen other Esso tankers are equipped with dependon the performanceofasingle MWM diesel 
auxiliary sets powered by MWM diesel engines. engine. This proves the confidence of numerous 
Such a set takes over power generation when the well known shipping companies in the reliability 


steam plant is shut down i. e. many services which of the MWM diesel engines. 


MOTOREN-WERKE MANNHEIM AG 
VORM. BENZ ABT. STAT. MOTORENBAU 


Ref. No. A 923 
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SULZER 


MARINE DIESEL ENGINES 


UP TO 38,400 BHP 
EVENFORTHELARGEST SHIPS 


Sulzer licensees in Great Britain John Brown & Со. (Clydebank) Ltd., Clydebank near Glasgow; 
George Clark & North Eastern Marine Ltd., Wallsend/Sunderland; Hawthorn Leslie (Engineers) Ltd., 
Newcastle-on-Tyne; Scotts' Shipbuilding and Engineering Co. Ltd., Greenock; Alex. Stephen & Sons 
Ltd., Glasgow; Vickers Ltd., London S.W.1./Barrow-in-Furness; Barclay, Curle & Co. Ltd. Glasgow, 
Authorised Repairers for Sulzer Engines: Cammell Laird (Ship repairers) Ltd., В. & H. Green & 
Silley Weir Ltd., and Silley, Cox & Co. Ltd. 

Sulzer Brothers Limited Winterthur, Switzerland. 
Sulzer Bros./London/Ltd., Bainbridge House, Bainbridge Street, London W.C.1. 


SULZER 


Мы. Ne. А 924 
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E n this one. No toy either, but a complete process- 
io е full-size Continental freight-wagons — carrylng 
ing from chemicals to cars. 

Tne;u be cofely aboard until the ferry, leaving Harwich at 11 p.m. 
B.S.T., Моси slern-first at the Hook tomorrow morning. Then, by 
52 Evrope is eating its breakfast, they'll be speeding along 
the main line to vhe Hague — and the ferry will be loading yet 
another train fo! the journey back to England.... 

Traln-ferries aro a special kind of ship — requiring a speciallsed 
knowledge of shipbuilding to meet the urgent demands of today... 


Shipping World & Shipbuilder 
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and the changing demands of tomorrow. 
Thousands of pre-specified materials, parts, crattsmans-hours and 
over one hundred years' accumulated experience go into the build- 
Ing of a ship by Hawthorn Leslie, who design, build and install 
motive power as well. 

But, above ali, Hawthorn Leslie apply 'know-how'— that indefinable 
something which enables them to build the best of tankers, 
passenger liners, cargo ships and naval vessels....and stamps 
every one as ‘special’, 

What's in a ship? 


the craftsmanship of Hawthorn Leslie ЗЕ 


HAWTHORN LESLIE (SH! 


c 


UILDERS) LTD. HEBBURN-ON-TYNE. HAWTHORN LESLIE (ENGINEERS) LTD. NEWCASTLE-ON-TYNE 
Ret. Ne. А 925 за 
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STEVINSON 
HARDY 
& CO LTD 


Tanker Brokers 
Sale & Purchase Brokers 
Bunkering Agents 


BUNKERS SUPPLIED AT снлатеммс ous 

ALL PRINCIPAL PORTS есле оц 
OF THE WORLD TELEPHONES : 

MINCING LANE 7585 


STEVINSON HOUSE : FENCHURCH ST : LONDON · EC3 INT. TELEX No. 28340 
——————"s'M) 


Ref. No. A 1003 


...and costs are halved. This 

one 'COMET' pump deals 
with FUEL OIL SLUDGE 
AND ENGINE ROOM BILGE. 
Just one of MANY ways 
in which COMET efficiency 
cuts costs. 


COMET MARINE PUMPS LIMITED 


ONDON R 
Telephone КТ ы Telea Ж; MLEY, К 21127 


АМЕ Кант Telex: 


Ref. No. A 926 
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The harbour of Willemstad, Curacao N.A. with the dockyard of the 


ALV. CURACAOSE 
DOK MAATSCHAPPIJ 


(CURACAO DRYDOCK COMPANY INC.) 


Telephone: 35220 
Telegrams: SHIPYARD CURACAO 
Telex : CU7, Curacao 


GRAYING DOCK: 
dimensions 633' x 85’, depth on sill at all tides 20’ 8" for ships up to 28,000 tons dwt. 


FLOATING DOCK: 
dimensions 380’ x 58’, maximum draught 12’ 3”. Lifting capacity 3,400 tons. 


Ref. No. A 927 
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Ret. No. А 1004 


HOULDER BROTHERS & CO. 
SHIP OWNERS 


Ship-Brokers, Passenger and General Forwarding Agents (Sea and Air) 


LTD. 


Regular Fast Services 


To RIVER PLATE 


from Liverpool, London 
Bristol Channel and Antwerp 


and to 


SOUTH AFRICA 


e 
FREIGHT ENGAGEMENTS 


made and Goods insured and forwarded 
m " by Sea and Air 
S.S. "HARDWICKE GRANGE 10,338 tons TO ALL PARTS OF THE WORLD 


Head Office—LONDON: 53, LEADENHALL STREET 


BRANCH OFFICE AT— 
Liverpool, Newport (Mon.), Bristol, Swansea, Manchester, Hull, Birmingham, Sheffield, Bradford, Hanley (Stoke-on-Trent), Cape Town 


Representatives in Argentina and Uruguay— 
Soc. Anon, HOULDER BROTHERS & CO. (ARGENTINA) LTD. Buenos Aires, Rosaria de Sante Fe, La Plats, Montevideo 


Ret. No. А 928 
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WHAT'S SPECIAL 
ABOUT THIS 


BULK CARRIER ? 


т HAS CLAIMED THE INCREASED 
GRAFT ALLOWANCE UNDER THE 
NEW REGULATIONS 


and 
HAS A PORTABLE ALUMINIUM 


CATWALK by 
TYNE GANGWAY CO. LTD. 


OLD NORTHUMBERLAND YARD 
WALLSEND 623657 HOWDON-ON-TYNE 


APPROVED BY LLOYD'S and A.B.S. 


world & shipbuilder 20 Јоу 1967 
Shipping 


BUNKER WITH 
AMPOL 


CABLES: STEVARDOIL 
TELEX: 28010 
PHONE: MiNCING LANE 


т 


STEVINSON HOUSE 
155 FENCHURCH ST. 
LONDON E.C.3. 


ge a a ЗА a No. A 930 


p m 


LIFEBUOY | .GHTS 


Sealed against adverse climatic conditions 
Automatic ripcord operation 


Indefinite storage life 
providing seals are not removed 


Visible for at least one mile. 
Duration 6 hours 


Board of trade approved (Solas 1960) 


о OF оооо 


Type LIE ог L101 


McMURDO INSTRUMENT CO. LTD 
RODNEY ROAD, PORTSMOUTH. HAMPSHIRE 
Main distributors: 
WATTS FINCHAM LTD., 9 &. Heens Place, London ELS. 
McDONALD SHIPPING EQUIPMEST LID., Camne Koed, Southampton. 
Ref. No. A I 


20 Jury 1967 Shipping World & Shipbuilder 1081 


м MD "M om 
ADEN DOGKYARDS Ltd. 
LID 


SHIPREPAIRERS, MARINE 
ELECTRICAL X REFRIGERATION 
ENGINEERS 


24 HOURS SERVICE 


SHIP REPAIR FACILITIES INCLUDE: 
Broadside slipway of Variable Gradient: 


8 beams of 120 metric tons bearing capacity 
8 , „100 "n T 
Total length 300 ft. Maximum draft |4.15 ft. 


service Quay: 
Length 290 ft. Depth under chart datum I3ft. 
Machine shop Carpentry shop 
Plating & Blacksmith's shop Electrical shop 
Moulding shop Refrigeration shop 


idewbuildings: 


Launches, Lighters, Seiners 


в: Address: 


RAS HEDJUFF 
ADEN 
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MARINE 
GENERATORS 
40-250 KW. 


iul 
FD6 MK VII—120 KW Alternator. Hand start available to meet Lloyd's and M.O.T. requirements 
Overall dimensions: Length 7° 113" Height 4’ 0j* Width 2° 113" Weigh 4,000 Ibs. 
Write for further details to: 


FODENS LIMITED Elworth Works, Sandbach, Cheshire . Tel: Sandbach 324. '6 lines) 


al 


Ref. No. A 933 


Oriana luxury Is 
real leather luxury 


Aboard the S.S.Oriana you'll find nearly 40,000 sq. ft. 
of luxurious real leather. T 
Seasoned travellers know there's no substitute. leather 
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‘SPUNSTRON’ 
moors the S.S. ‘Aragon’ 


Royal Mail Lines Ltd. bought two mooring ropes in 
SPUNSTRON for the SS “ARAGON” two years ago. 
They have since been in constant use in ports all over the 
world. SPUNSTRON, developed and produced by ICI 
Fibres, is hairy—making it easy to handle, giving it extra 
grip. Bath ropes have another year’s life in them—ordinary 
manilla mightlast, at most, half that length. They are excep- 
tionally strong, yet light enough to float. And they're rot- 
proof, immunc to attack from oil and seawater, and 
economical because of their durability. ICI Fibres also 
make TERYLENE, NYLON and NUFIL which are used 
in many ropes. See how SPUNSTRON compares with 
them and other fibres. 


WEIGHT 


STRENGTH STRETCH 


SPUNSTRON Light High Medium 


TERYLENE Heavy High Low 
ICI NYLON Medium V. High High 
МОЕ! + Light High Low 
! n Medium High 
V. Low 


f yore 271007 1avolves marine ropes of any kind get in 
tout vue ue 1 supplier or 

IC; 2780.38 L7 04, INDUSTRIAL USES DEPT., 
HOGS UOT OS ACAD. HARROGATE, YORKSHIRE, 


ux 


Fr 


UND керн. 


— 


ICI Fibres 
work for industry 


Ref. Na. A 935 


SPUNSTRON i: a Registered Trade Mark of ICT 
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REA TOWING CO. LTD. 


PACIFIC BUILDING, 


JAMES STREET 


LIVERPOOL 2 


CENTRAL 6070 


TANKER 'FERNCASTLE', CARRYING 92,470 TONS OF OIL, BERTHING AT TRANMERE OIL TERMINAL, LIVERPOOL 


Ref. No. A 936 


К 0: 


A name synonymous with Reliability 
for more than a century. Of all the qualities for 
which Readhead ships are famous including 
design, speed, operating costs and efficiency :** 
reliability counts most with Captains ! 


e New construction up to 625 ft. 1.6.2. 
© Ship repair facilities. 


@ Complete engine installations. 


JOHN READHEAD & sons LIMITE? 
WEST DOCKS. SOUTH SHIEL 


Telex 53455 Sauth Shields Telephone 60161 Telegrams:Readhead, South pislds 
Ref. Na. А 937 : à 
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A Shipbullder who Is using to-day's most ad- 


vanced equipment and production techniques 


to build the world's finest ships, marine 


А engines (both steam turbine and diesel), Gas 
Turbines, Water Turbines, Pressure Vessels 


and Marine Gears. 


E] The bow of the 18,500 tons dwt. Bulk Carrier 
“CAPE ST. VINCENT’. [] The Alfred Holt & Co. 
cargo vessel m.v. ' CENTAUR ' (8,262 tons gross) on 
trial in the Firth of Clyde. Г] Completing the pipe. 
installation on the 70,000 ton tanker ‘BRITISH 
MARINER '. [7] Machining a John Brown Sulzer Engine 
Fabrication on an Asquith 6” ram boring machine. 
ГА prefabricated bow unit being lifted into position 
at the building berth. 


JOHN BROWN 


(CLYDEBANK) LIMITED - SCOTLAND 


С 5985 


Rel. No. А 938 
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MAINTENANCE 


through regular 
reconditioning 


e Contact W & K for fast, efficient reconditioning 
of pistons and fuel injection systems at econom- 
ical rates. 


Ring grooves machined and fitted with wear 
rings. 
& Piston crowns built up. 


@ Large stocks of spares for most makes of fuel in- 
jection equipment. 


Our agents will arrange collection and delivery. 


Shipping World & Shipbuilder 
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TRANSPORT BY LAND SEA OR AIR 
IS DUR BUSINESS 


BRANCHES:- 
BIRMINGHAM 


MANCHESTE 
NEWCASTLE UPON TYNE 
SHEFFIELD 


WISBECH 
THE TRAVEL SHOP 


Agents for:- 

Ben Line 
Del Forende Dampskibs-Selskab A/S 
Det Forende Dampskibs-Selskab A/S 


Holland Steamship Co. Lig. 


60 ANNE ROAD, BIRMINGHAM 2: 

1 THE EXCHANGE 

28 BALDWIN STREET, BRISTOL 1. 
MOUNT STUART HOUSE 

QUEENS HOUSE, PARAGON STREET 
KINGS DOCK 

ALEXANDRA DOCK 

137 THE ALBANY OLD HALL STREET 
110 BISHOPSGATE LONDON E.C.2 
4 PATON STREET 

PROCTOR HOUSE, SIDE 

BARCLAYS BANK CHAMBERS 

2 HIGH STREET, SHEFFIELD 2 

NINE NORTH BRINK 

20 MERCER ROW LOUTH 


U.K. and Immingham/far East 
Grimsby /Esbjerg 
FETA rhus/Aalb. 
agen/Aarhus/Aal 
вы i 


* Send for full comprehenalve leafet of our services 


Cargo Agents for:- 
Nordentjaldske Dampskibsselskab 
Borchard Lines 
Atlanska Plovidba -Dubrovnik 
Nippon Yusen Kaisha 


Grimsby/Norway (Мем and Norih Coast Poris) 
U.K/Gibraltar, Malla, Israel and Cyprus 

West Coast V.K./Perlugal/Mrialic 
U.K./Japan/West Coast America 


WILSON & KYLE LTD. 
82/85 HIGH STREET, BRENTFORD, Middiesex.  ISLeworth: 7374 


SCOTLAND: Smail Sons & Co. Led., 21/23 India Street, Glasgow C.2. 
Tal: City 3301. 

М.Е. COAST: Small Sons & Co. Led., 12/14 Dean Street, Newcastle-on-Tyne. 
Tal: 22932 


LIVERPOOL: John Taylor (Liverpool) Led., 32 Radcross Straet, Liverpool. 
Tal: Central 9453. 


(5) ROYAL DOCK, GRIMSBY. (EST. 1862) Tel: 5121. Teler: Clifson Grimsby моі 
д ЗЬ А ents, 
и ete res, Shipping, Forwarding and Chartering №9 


Ref. No. A 939 Ref. No. A 940 


iS.W. & S. July '67 


КЕ 
НЕЕ 
| 


INS 


мох ELECTRODES FOR “NORTH STAR” 
the first all British built offshore drilling rig . . . 


Murex welding electrodes were extensively used in the construction of “North Star", 
the first offshore drilling rig of its type to be built in the United Kingdom. This 
massive structure was built at the Clydebank yard of John Brown & Co. (Clydebank) 
Ltd., and as shown in the above illustration it has a self-elevating drilling platform 
which is raised and lowered on four 267 ft. high tubular columns constructed of a 
special chromium-molybdenum-vanadium steel. These were welded with Murex 
“Fortrex B" electrodes and other parts of this huge rig were welded with Murex 
“Fortrex NC 1", 'Fortrex 45", “Fortrex 55" and "Vodex" electrodes. 


LER 
MUREX 


Acknowledgements: Constructors: John Brown & Co. (Clydebank) Lid. 
Owners: International Drilling Company Ltd. А 
Operators: Phillips Petroleum Exploration (UK) Ltd. and their partners 


MUREX WELDING PROGESSES LIMITED * WALTHAM CROSS * HERTS 


СО 882 Ref. No. A 941 
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ТЕСТЕ 


FABRICS 


ARE SPECIFIED BY LEADING SHIPS ARCHITECTS 
THROUGHOUT THE WORLD 


CHOOSE HESSIAN (as illustrated) FOR 
BULKHEADS 
LINNE (as illustrated) FOR CEILINGS 


GABELLO LYX—With the look of 
luxurious leather—FOR UPHOLSTERY 


GALONYL 700—FOR HATCH COVERS 
GALOTREN 1000—FOR TARPAULINS 


TABLEFELT (Non-Slip FOR BAN- 
QUETING AND DINING TABLES 


All Galon Vinyl Coated Fabrics are wash- 
able, tough and are available in a superb 
range of colourings and designs. 


To examine the quality please send for our full range of 
sample swatches and— 


Compare the Quality—Compare the Price 


GALON 


GALON FABRICS LTD. 


461B Alexandra Avenue, Rayners Lane, 
Harrow, Middlesex. FliEld End 0066/7 


MANUFACTURED BY GALON A.B. 
V.FROLUNDA, SWEDEN 


Ref. No. A 943 
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ED 


This floodlight vertical mounting yoke 

and pedestal has been specially designed 

for mounting floodlights where space is 

restricted. А 4" or 12” pedestal can be 

used. Fixing bolts swivelling mechanism 

of stainless steel, available for FL 300, 
FL 500, FL 1000 Floodlights 


SHIMWELL ALEXANDER 
MANUFACTURING CO. 


20 Dock St., London, E.l. 
Telephone: ROYal 9981 
Telegrams: SHIMALEC, London, E.l- 


For a full range of tried ond trusted marine lighting 
appliances, and all ships’ electrica, stores, send for 0 
copy of our complete brochure. 


The Marine Electrical Реор!® 


Ref. No. A 94 
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—— илнин 


Shi Wharfingers & 

A modern Fleet of nearly 200 vessels r em n 

lor Home, Continental and Short Sea Trade. W h 

Regular Weekly Service U.K - Esbjerg, Denmark. d e ous € 

Supply Ship Owners. World Wide With extensive facilities at Rochester, 

Service to the offshore ой and gas industries. Colchester, Whitstable and Rainham 

Motor B о (Kent). Secure and Commodious 
otor Barge Owners Transit Sheds. Over 2,000,000 cu. ft. 

Coastal & River Motor Barges trading Thames, covered storage. 

Medway, East and South-East Coasts. 


Transhipment Specialists. Customs Facilities. Ships' Agents 


Tug & Lightermen 


hw Head Office: London Office: 
A:subsidiary oth Canal Road, Rochester, Kent 30-33 Minories, London E.C.3 
y ы Tel: Medway 97541/6 Telex: 96276 Tel: Royal 8531 (5 lines) Telex: 23711 


Proprietors of Hay's Wharf Ltd. 


Other Offices : Whitstable, Colchester, Barnstaple, Maidstone, Great Yarmouth 
чаше CEIA — 


Centrifuges 

self-cleaning type MAPX 205 
for heavy fuel oil and 

type MAB 204 for lubricating oil 
and diesel oil . — 


Artists impression of type S.D.14, 
14,200 ton d.w. ‘Liberty’ Ship Replacement 
"е designed and developed by Austin 

| & Pickersgill Ltd., Sunderland 


... chosen by 

Austin & Pickersgill Ltd 
for the S. D. 14 

‘Liberty’ Ship 
Replacements 


Alfa-Laval type MAPX 205 compact 
high-efficiency self-cleaning centrifuge for 
the treatment of heavy fuel oil. 


Enquiries to the MARINE DIVISION: 
ALFA-LAV. 
ALFA-LAVAL Килы 


Alfa-Laval marine service facilities extend to 35 countries 
pis 


Ref. No. A 945 
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юта" SHIPPING WORLD 


Price ; 5s. per copy 


Annual Subscription 
£3 (U.K. & Overseas) 


Air mail edition by arrangement 


JULY 20 1967 
Vol. 160 No. 3809 


SHIPBUILDER 


Incorporating THE SYREN & SHIPPING ILLUSTRATED 


and 'Shipowner & Marine Engine Builder’ 


7-17 JEWRY STREET * LONDON EC3 


Telephone: 01-480 5322 Telex: U.K. 887026 Telegrams: Syrenelso London EC3 


INTERNATIONAL MID-YEAR 
NUMBER 


Contents 


PROVINCIAL AND 
OVERSEAS OFFICES 


EASTERN COUNTIES: D. W. Yates, 
71 Welsford Road, Eaton Rise, Norwich, 
Telephone: Norwich 54284. 


EAST MIDLANDS: М. К. Truman, 
* Kelstern ', Cliff Hill Lane, Aslockton, 
Notts, Telephone: Whatton 507. 


MIDLANDS: Daimler House, Paradise 
i m 1. Telephone: Mid- 


АСТ: Permanent House, The 
is 1. Telephone: Leeds 


могі “i's 29 Turner Street, Clay- 
ton, uchesicr 11. Telephone: East 
0103. 


SCOTLAND: 116 Hope Street, Glas- 
gow, C.2. Telephone: Central 3954/5. 


SOUT*;; WEST: 10 Blackberry Hill, 
ten, Bristol. Telephone: Bristol 


FRANCE: Jacqueline Fauconnier, 2 
Rue Gervex, Paris, XVIIe. Telephone: 
425-65-26. 


GERMANY: Dittmar W. Stehr, Ham- 
burg-Nienstedten Langelohstrasse 11. 


GREECE: Demetrius Guranovits, Altis 
Publishing Co., 57, Acedemias, Athens 
(143). 


HOLLAND: F. D. Beutler, Commelin- 
straat 24, Amsterdam. 


ITALY: Nicola  Vasvari, 4-13 via 
Eugenio Baroni, Genoa. Telephone: 
593805. 


JAPAN: Hiroshi Iwai, Media House 
Limited, 5-24 Aoyama-Kitamachi, 
Akasaki, Minato-ku, Tokyo. Tokyo 
403-2601/02. 


PORTUGAL: Manuel J. A. Bello, 
Estrada Marginal, R.S.L.,  t/c-esq., 
Cascais. 


SPAIN: Julian Amich Bert, El Vigia, 
Consulado, 1, Barcelona 3. 
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General Purpose Manning Experiments 
The Handling of Softwood Timber 


Cargo Handling in the World's Ports 


Shipbuilding in the German Democratic Republic 


Shipbuilding Increases in Spanish Yards 

Ship Furnishings and Fittings 

The Half Year in the Freight Market 
Marine Insurance—Half Year Review 
Corrosion Matters 

Ships and Shipping 

Limits of Tanker Deadweight Reached? 

The Application of Higher Tensile Steel 
Aluminium—The Age of Ships 

А Competitive Nuclear-Powered Merchantman 
Large Protruding Bulb Application 
Operating Experience with Large Oil Engines 
Corrosion in Exhaust-Driven Turbo-Chargers 
Cargo Liner Engineering Management 
Development of High-Power Epicyclic Gears 
Ship Sale and Purchase Market Review 


Half Year Ship Sales Record 


SCANDINAVIAN SURVEY ... 
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With the Marinite 
nowinservice at sea 


EPEE ык даш. W 
[wa ч j 


and ihe Stage of 


Enough Marinite at sea to cover the whole of the City of London! Over 1250 ships sa 
with this built-in protection which reduces fire load...contains an outbreak where 
starts... cannot burn away or generate smoke. Benefit from the Marinite technicz 
service — the most experienced there is in this field. 


Marinite Ув 


British-made non-combustible sheet T 
Marinite Ltd., 25 North Row - London - W1 Те: GROsvenor 5115 эни 


Rel. No. А 946 
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General Purpose 


Manning Experiments 


By Captain A. F. Walker* 


Background 


IN 1963 Shell Tankers (U.K.) Limited carried out a study 
with the objective of developing an efficient and economical 
manning structure to satisfy the operational requirements of 
new tonnage which would be coming into service with new 
design features including advanced labour-saving devices. 

It was a logical step to extend the study and examine 
working practices and customs in existing ships, particularly 
as shipping is in international competition and manning 
studies were being undertaken in other countries. In Norway 
details were published of an interchangeability experiment 
conducted jointly by shipowners, unions and government 
departments. 

The studies in Shell resulted in detailed plans being 
formulated for a General-Purpose Manning Scheme with 
the following objectives: (1) to improve overall ship effici- 
ency arg reduce operating costs; (2) to maintain and where 
possible improve all safety measures and practices on board 
ship; (2) to make the most effective use of men, resources 
aní materials in the light of changing ship design and the 
i tion of manpower-saving devices; (4) to eliminate 
ntal demarcation and introduce a team spirit 
towards the good of the ship as a whole; (5) to 
i in commercial management and to encourage 
ti.cm to accept new functions and responsibilities—this has 
particular reference to the abandonment of old ideas and 
routines which are not valid today and their replacement 
by organised planning. co-ordination of effort, delegation 
and direction to suit the overall requirements of the ship 
‘1 eoch particular situation and set of circumstances; (6) 
crew ratings in more responsibile functions and 
duties in order to reduce the workload of both navigating 
and engineering watchkeeping officers, to increase the pos- 
sibility of worthwhile career development for the best type 
of ratings, and to improve personal relationships and wel- 
fare while men are in active service. 

It was soon recognised that the most important factors 
contributing to successful achievement of these objectives 
would be the attitude of ships' personnel involved and the 
co-operation of shore personnel directly connected with the 
operation of the ships. 


Outline of the Scheme 


The scheme was therefore drawn up following discussions 
over a period of two years with fleet and office personnel 
during which period more than 300 fleet members took part. 
АП views and comments obtained from these discussions 
were taken into account in drawing up the framework of 
functions and responsibilities and working patterns to be 
followed in operating the scheme. 

The basis of the С.Р. Scheme is operation of the ship by 
a management team which controls a single work force in 


* Head of Personnel Division, Shell Tankers (U.K.) Limited. 
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A management meeting aboard the Shell tanker “Dorcasia”. 


place of conventional deck and engine department petty 
officers and ratings. 


The management team, consisting of the master, chief 
engineer, chief officer and second engineer, holds regular 
meetings to plan in advance to meet the operational and 
maintenance needs of the ship as a whole in each specific 
situation. 


An important part of the management team’s work is 
the planning of a work schedule which is operative from 
one meeting to another. This work schedule provides a 
conscious effort in assessing the personnel resources of the 
ship and deploying these resources to the best advantage. 
It allocates men on rotation to watchkeeping duties and 
utilises of the remaining work force in such a way that, 
depending upon weather conditions and other circumstances, 
effective work can be performed at all times. 


Meetings of the management team take place at intervals 
of four to five days, with a formal agenda and regular 
recording of minutes. One member of the management team, 
the chief engineer, is responsible for the execution of the 
maintenance schedule produced by the team and for this 
purpose the work force is headed up by a chief petty officer 
who acts as the chief engineer's foreman. 

This work force, all members of which work anywhere 
in the ship as and when required, consists of petty officers 
and Grade I, IJ and III seamen drawn from the existing 
strength of conventional deck and engineroom P.O.s and 
ratings. All of these men require training in the skills re- 
quired to work safely and efficiently in that part of the 
ship with which they are unfamiliar. An engineer officer 
with considerable experience is assigned to the ship tem- 
porarily as a training officer with the particular tasks of 
training ex-deck ratings in engineroom and other mechanical 
work and of increasing the skills and usefulness of ex- 
engineroom personnel. The latter are trained in deck work 
and bridge watchkeeping by those experienced in this field 
i.e. navigating officers and ex-deck P.O.s and ratings. 

An initial proposal at the end of 1964 to experiment with 
the scheme in Shell Tankers’ vessels manned by British crews 
had to be abandoned due to failure to reach industrial 
agreement, so the scheme was first operated in ships with 
Asian crews, commencing in August, 1965, and to date 
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expanded successfully to a total of 15 ships of the Shell 
Tankers (U.K.) Limited fleet. 


British Crew Experiments 


Towards the end of 1966 the last two new ships of a 
class of 70,000-d.w.t. tankers for Shell were nearing com- 
pletion. In co-operation with the National Union of Seamen, 
British general-purpose crews were introduced into both 
these ships on commissioning in order to conduct an experi- 
ment for a period of six months, the experiments to be 
carried out without any additional payments to N.U.S. 
members participating but on the understanding that nego- 
tiaüions to establish appropriate rates for the new jobs in- 


volved would be undertaken at the end of the six-month 
period. 


The two ships involved, Donax and Dorcasia, sailed on 
December, 1966, and January 27, 1967, respectively, to com- 
mence the experimental period. 


Excluding the training officer on temporary assignment, 
the ships company in both cases consisted of 36 in total, 
made up as follows: 


Master 
! | [ 
Ch. Officer Ch. Engineer Ch. Steward 
2nd Officer 1 2nd Steward 
3rd Officer 1 Asst. Steward 
Radio Officer | L 1 Crew Messman 
2nd Engineer Ch. Petty Officer Chief Cook 
3rd Engineer 3 Petty Officers 2nd Cook/Baker 
4th Engineer (One Ship's 2 Catering Boys 
3 Mechanics Storekeeper) 
8 Grade] Seamen 


2 Grade И Seamen 
2 Grade ILI Seamen 


The men chosen to fill these positions were all company 
contract personnel and were given a full briefing by both 
owners and N.U.S. representatives before joining the ships. 


These experiments are still in progress but some interim 
observations can be made at this stage. It is already evident 
that in general, more rapid progress can be made in mould- 
ing the ship's company into a single team working produc- 
tively with a unity of purpose with a British crew than with 
a ships company of mixed nationality. This is aided by the 
absence of a language barrier which can hamper training 
in new skills of a more technica) nature, and by the more 
compatible attitudes and human values of officers and 
ratings of the same nationality. 


Members of the management teams, who had previous 
experience of the scheme with Asian crews, have operated 
effectively from the outset. A high level of interest and sense 
of responsibility displayed by crew members has allowed 
delegation of responsibility and authority to a satisfactory 
degree at all levels. 


On operational assignments, such as bridge watchkeeping, 
the younger ratings have found no difficulty in accepting a 
new relationship as ^watchmate" to the officer of the watch, 
participating in all activities instead of regarding themselves 
simply as look-out or helmsman. In the case of one or two 
older hands with considerable experience as a traditional 
watchkeeping rating. some difficulty is being experienced in 
adjusting to a new role on watch. 

Initial acceptance of maintenance assignments in any 
part of the ship has been satisfactory and an interesting 
feature is that the level of interest displayed by ratings in 
the tasks undertaken has been enhanced by a realisation 
that through efficient planning it can be seen that the jobs 
done are productive and essential This interest has also 
been stimulated by those in charge explaining, where neces- 
sary, the reason why a job has to be done when allocating 
men to the particular task. 


A general observation which can be made at this stage 
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with regard to the ratings attitude to new working environ- 
ment is that ex-deck ratings have found it easier to accept 
engineroom work than has been the case with one or two 
ex-engineroom ratings workings working on deck and on 
bridge watchkeeping. 


In the field of training a surprising degree of eagerness 
for knowledge has been displayed by both petty officers and 
ratings and in most cases a considerable capacity to master 
additional skills has already been demonstrated, particularly 
in the case of deck ratings training in the previous engine- 
room preserves. 


The team spirit and harmonious atmosphere generated on 
board has contributed greatly to the progress made so far. 
and the lines of responsibility established have resulted im 
very good communications. Constructive proposals relating 
to both work and leisure activities have been submitted by 
the crew to the management team and adopted where 
desirable in the interests of efficient operation and maintain- 
ing a happy ship, which go hand in hand. 


The catering department has not been mentioned so far 
in this progress report. In performing the housekeeping 
function on board the job of this department has not 
changed, but experience so far has proved that with the 
increased efficiency of planning which can be achieved by 
the management team in conjunction with the chief steward, 
productivity of the catering department can be increased 
in line with results achieved with the rest of the ship's 
company. 


The importance of the management team to the success 
of this type of manning scheme ¢-rnot be overstressed. No 
matter how good the human ma. vial in the crew, success 
or failure will depend on the efc icy of the management 
team members and their attituc- о the ships company 
under their control. 


In the conduct of these expe: 
full co-operation has been receive 
of Seamen whose head office i 
offered, and have taken advanta: 
in these ships to observe the exp: ents and discuss them 
with the participants. After threc four months some 9« 
per cent of the participants have ivdicated their acceptance 
of, and preference for, С.Р. marsing as opposed to the 
conventional departmental pattern 


The ship's company of 36, introd:iced for the experimenta! 
period, was not the crew needed fcr operational purposes 
the total of 12 Grade I, I] and IH seamen being includec 
in order to provide ex-deck ratings to the equivalent of = 
bosun and nine A.B.s in accordance with B.o.T. Notice No 
M.489 as applicable to ships of 15.000 g.r.t. 


With the flexibility in manning requirements now acceptec 
by the B.o.T. as a result of recommendations of the Реагѕот 
Court of Inquiry future С.Р. crews will be reduced jy 
Strength to the number needed for operating the ship. Fo 
example, a total of nine ratings would allow a three-ratin; 
bridge watch in extreme circumstances and be adequate fo 
other requirements in a modern tanker, extra crew member 


being carried in individual ships on occasion to deal wit] 
specific additional maintenance, 


its with British crews, 
m the National Union 
esentatives have been 
f, the facility to travel 


In this connection results achieved to date with both Asia; 
and British crews have confirmed our belief that tankers o 
any tonnage with adequate labour-saving devices can & 
operated safely and efficiently with fewer men than utilise, 
in the present experiment, without incurring excessive Over 
time for maintenance purposes. 


Without doubt this new pattern of working provide 
ааа for greater understanding and co-operatio, 
throughout the ship's company as it introduces greater flexi 
ment and a higher degree of interest & 
е work and progress of the ship as a whole 


hility of employ 
individuais in th 
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| BUILT IN | 
BRITAI! 


a ыб.” Са | 


FOR LONG AND EFFICIENT LOW-COST OPERATION 


British shipbuilders have pioneered the development and construction of many types of 
sophisticated vessels for special duties. The world’s first purpose-built 
methane and liquid sulphur-carriers were produced in Britain, where many ships of advanced 


design, including gas carriers for overseas owners, are under construction. 
Issued for tha BRITISH SHIPBUILOING INDUSTRY Бу the Shipbuilders & Repairers National Association, 21 Grosvenor Place, London, S.W.1. Telex 22797 
Ref. No. А 947 мә. 7 
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How do they do it? 


Only Serck have the answer to this one 


It's the latest Serck Steam Air Heater and, whilst we are exaggerating by showing it in a bottle, one of ts 
secrets of its success is its amazing space-saving proportions. 

You could say that Serck have a material advantage here — and you'd be right! The unique use of МОГ 
FERROUS elements enables the Serck Unit to be built to approximately HALF the volume and weight 
other units of comparable efficiency. Non-ferrous heating surfaces give maximum heat transfer, facilite 
easier maintenance, and, for a life at sea with constant exposure to air impurities, corrosion-resisting mater, 
makes sense. 

We could go on and on pouring out the extra advantages of these Serck Steam Air Heaters but tho. 


thirsting for full information, including operational and maintenance details, will find it all neatly corked е 
in our Publication 1587. 


Send for а Воп... send for а copy today. 


SERCK RADIATORS LIMITED АС 


Warwick Road, Birmingham 11. Tel: ViCtoria 4353 GROUP 


Ref. No. A 948 


20 Juv 1967 


Shipping World & Shipbuilder 


1097 


The Handling of Softwood Timber 


By Dr. 0. P. Hansom, B.Sc., PhD., G.Eng., A.M.I.Mech.E., M.I.M.H.* 


Tue five million tons of sawn softwood imports into the 
United Kingdom come in roughly equal parts from the three 
main softwood producing areas of the world—North 
America, Scandinavia and Russia. The United Kingdom 
is the most important customer country for both Scandi- 
navia and Russia. The original European Common Market 
countries have however become increasingly important in 
the cyes of Scandinavia in recent years, while Russia appear 
to be giving greater prominence to Siberia as a producing 
area and the Far East as consuming countries. Virtually all 
the United Kingdom's imports from North America come 
from Canada. While this country is far and away the most 
important European softwood market for Canada, the 
United States is certainly the more important customer and 
this is quite a recent development. While the United King- 
dom has not, therefore, quite the importance that it once 
had, it still holds a unique pivotal position in the world 
softwood trade. 

А whole voricty of circumstance differentiates between these 
three reajer sources of supply. Scandinavia and Canada have 


the gteatecy im common commercially but are significantly 
influss. d i^ different ways by the marked difference in the 
be travelled between themselves and the United 


distouce fo 

! issia and Scandinavia have journey distances 
206 common but the contrast in their economies 
sie) ho boih in the timber industries and in their shipping 
polcies. Increasingly in recent years the costs of handling 
imi transport have achieved greater importance in the 
overall economics of timber supplies to the United King- 
dom. This has resulted in markedly contrasting changes in 
the practices from the three main producing areas. Most 

"Га ^as been the almost total change in methods from 

г. Canada, while shipping methods from Scandinavia 
he уе oen the least affected, although a number of develop- 
menis have taken place. This article will now consider the 
trends in the shipping of sawn softwood from these three 
arcas. 


Western Canada 


The softwood trade from British Columbia was for many 
years after the war conducted with "Liberty"-type vessels 
carrying 21 thousand standards (74 thousand tons) and by 
a number of other miscellaneous ship designs carrying ton- 
nages of the same order. While the availability of this type 
of ship was declining the world-wide trend towards larger 
ships for their better economics of operation discouraged the 
building of replacement shipping of similar unit size. At the 
same time the trend towards the use of larger tankers re- 
sulted in the conversion of substantial numbers of medium- 
size tankers into bulk carriers. Meanwhile, the Western 
Canadians were developing a very profitable market for 
their timber on the Eastern Seaboard of the United States. 
A considerable amount of timber from the latter area crossed 
the North American continent by rail and the Western 


* Deputy Director/Research, Timber Research and Development 
Association. 


"Bessegen" at Los Angeles (Long Beach). Despatch of timber 
deck cargo by Munck gear. 


Canadians were able to compete by shipping their timber in 
bulk carrier via the Panama Canal. Shiploads of from four 
to six thousand standards of packaged timber became the 
rule in this trade and very great savings were achieved in 
Eastern American ports as this practice became established. 


The trend towards the use of bulk carriers to the United 
Kingdom began to establish itself in 1965. One of the major 
Western Canadian shippers commenced experimental ship- 
ments in that year. These were not very experimental in the 
sense that the Canadians needed to establish techniques of 
shipping in this way, but more in terms of the commercial 
and distributive developments required in this country. 


The use of bulk carriers between Western Canada and the 
United Kingdom has accelerated during the last year and 
all three major producers are now employing this method. 
A substantial reduction in the amount of timber being 
moved by small ships is likely during this present year. All 
three producers have announced changes in their sales and 
distributive methods and these are all based essentially on 
the use of the bulk carrier. The chain of processes involving 
production, transport and distribution is becoming much 
more closely integrated. Indeed. one major producer is now 
arranging to hold his own stocks on this side of the Atlantic. 


Present shipping plans are focused on bulk carriers of 
around 25,000 to 28,000 d.w.t. Eleven such vessels are under- 
stood to be building or to have been ordered with the 
carriage of forest products from Western Canada to Europe 
in mind. Specialised handling facilities rather than the use 
of more conventional derricks characterise all these vessels. 
Few see the 71 thousand ton vessel continuing in this trade 
and it is doubtful whether ships of much less than 20,000 
d.w.t. wili find favour in future. The present-day trend is 
characterised by both the vertical integration of the chain 
of processes already described and by the horizontal inte- 
gration of ali types of forest products sharing similar means 
of transport and distribution. There seems also to be a 
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10 NORTH ERINK, WISBECH 
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TELEGRAMS “‘GARLAND"' both Ports 
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Telex messages for Wisbech passed via King's Lynn 
by phone immediately. 
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Port of Liverpo 


A continuing programme 
of modernisation together 
with engineering and 
economic research into 
the extension of the Port, 
ensures that Liverpool 
will be able to meet the 
future requirements of 
Industry. 


The section of Liverpool Docks 
showing area of proposed 
development in foreground 


MERSEY DOCKS & HARBOUR BOARD - LIVERPOOL 
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trend away from speculative shipping towards the operation 
by associated interests of suitably designed ships for the 
main purpose of carrying forest products and suitably 
chosen return loads. 


Russia 


The essential change taking place in the Russian section 
is the growth of Russia's own merchant marine with an 
expressed policy of carrying Russian export goods in Russian 
Ships. Foreign involvement in this trade has reduced sub- 
stantially and may be expected to decline to very small 
proportions in view of the large Russian shipbuilding 
programme. 

Past practice in the timber trade between Russia and the 
United Kingdom was not so very different to that between 
Scandinavia and this country. While both were based on 
the chartering of tramp shipping. the main earlier post-war 
difference was the adoption of c.i.f. terms of trade by 
Russian producers as compared with the f.o.b. business 
normally done by Scandinavian producers. The practice of 
shipping c.if. together with the increasing use of Russian 
Ships gives Russia the opportunity of planning effectively 
for the best economics of transport. The size of ships used 
in the trade has been stabilised at around 2,000-3,000 tons 
with a smaller number of ships approximately twice as large. 
Shipments of this size require that more than one receiver 
be served by one shipment. The c.i.f. terms of trade permit 
this to be achieved, but one may suspect that the Russians 
will seek to rationalise their arrangements at least to some 
extent in coming years. There is, in fact, considerable simi- 
larity between the Western Canadian and Russian situations 
and the possibility of developments along not dissimilar lines 


shoulc лє! ^e discounted. 
Scar c 

TR ‘mavian trade has always relied upon the 
chai ‘ramp vessels and this is still largely tbe prac- 
lice. ! “ou. nand in hand with f.o.b. terms of trade so 
that i эо importer who is responsible for the chartering 


of iucse vessels, This largely eliminates the possibility of 
biz::r ships being employed to service morc than one 
rcceiver in the same port or to call at more than one port. 
‘These arrangements have. however, been both economical 
and flexible while they were being used upon traditional 
lines »« ure not, however, so suitable with respect to 
i : слосегп handling techniques. or to the integrations 
of nan iling and transport processes. 

A very large number of small ships is employed in this 
{гай very few of them being British, and the average load 
carricd is in the region of 650-700 tons. The range of vessels 
varies Irom a few very small vessels of less than 250 tons 
capacity to the most modern "paragraph" vessels of about 
1,200 tons capacity. There are in fact instances of a few 
much larger ships being employed in this trade and these 
have been of a similar capacity to those employed in the 
Russian trade. The capacities mentioned above are in terms 
of softwood. 

Packaging is certainly a major element in the improve- 
ment of timber shipping practice and this has not made 
a great deal of headway in Scandinavia although some 
significant developments are now taking place. One of the 
major reasons for this lack of progress in packaging has 
been the unsuitability of the great majority of ships em- 
ployed in the trade. These "paragraph" and smaller vessels 
(excluding the more recent designs of paragraph vessel of 
499 g.r.t.) appear to lose something like IO per cent capacity 
when used with packaged timber as compared with loose. 
In general circumstances the effect of this is that costs 
savings due to quicker turn round are just about negatived 
by the reduction in revenue due to reduced stowage capacity. 
The only way to break through this situation is the com- 
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bined use of larger unit loads and more suitable vessels. Any 
such practice would have to stand the cost of employing the 
newest vessels but this should result in the operators of older 
vessels having to accept the penalty of reduced stowage 
capacity which they will have to offset against reduced capital 
charges. 

There are a small number of "paragraph" vessels of 
modern design carrying in excess of 1,000 tons of softwood 
although it must be admitted that these ships do not turn 
to sawn timber by choice if alternative forest products can 
be carried. This fact reinforces the opinion that not only 
have more modern vessels to be employed for packaged 
timber, but larger unit loads have got to be provided in 
order to put handling rates on a par with competitive 
materials. 

Roll-on, roll-off is also having an influence on the Scan- 
dinavian trade, particularly with respect to Southern Sweden 
where Gothenburg is probably the most intensive roll-on, 
roll-off centre in Europe. A considerable number of U.K. 
ports are in contact with Northern Europe by roll-on, roll-off 


deck cargo on Russian timber ship. 


Packaged 


routes, although the majority of them are geared essentially 
to the handling of passengers and wheeled vehicles. These 
Scheduled vessels are allowed to take about 250 tons of 
timber a journey without becoming classified as timber 
carriers. These services alone can have a considerable im- 
pact upon Southern Sweden and, in addition to these, there 
are a number of roll-on, roll-off ships designed essentially 
for cargo services and one or two of these have already 
been used for 100 per cent timber cargoes. The use of these 
vessels does of course shift the potential range of influence 
of roll-on, roll-off shipping to cover not only the whole of 
Scandinavia but also Russian ports. Further shipments of 
timber by such vessels are expected in 1967 from both Russia 
and Scandinavia. 

It is interesting to note that there is a small amount of 
c.i.f. trade done from this area and in at least one case the 
handling and transport practice is markedly less restricted 
by trade factors than in the general instance. A further 
development also on c.i.f. terms has been the setting up by 
Svenska Cellulosa of terminals at Tilbury. Rotterdam and 
Hamburg. together with arrangements for the greater 
accumulation of larger cargoes in Sweden. S.C.A. will be 
using their own ships of both greater size and more suitable 
design to operate between Sweden and these terminals. Their 
action represents another example of the vertical integration 
of handling, transport and storage processes together with 
horizontal integration in the combined handling and trans- 
port of various types of forest products. Either or both of 
these trends are likely to have an increasing impact upon 
timber handling and transport from all producing areas. 


< 


ETC 


1100 


Shipping World & Shipbuilder 20 Лих 1967 


ASEA SIDELINE 


programmed deck-crane system 


Ref. No. A 952 


built-in skill and safety 
speeds cargo-handling 


® automatically co-ordinates the slewing and 
luffing motions, selecting the optimum motor 
speeds to move the hook athwartships along a 
pre-selected path—from the hatch opening 
to a terminal point ashore and vice versa— 
smoothly, without pendulation. 


® takes the fatigue out of crane driving. The 
driver has merely to concentrate on hoisting/ 
lowering and let the ASEA SIDELINER system 
take care of the transverse movement of the 
hook. Further, where two cranes serve the 
same hold, the selection of the inner load-path 
eliminates the collision risk. 


® leads to savings in time and manpower, 
especially when operated from а portable 
controller, which enables the driver to keep 
the load in view throughout the complete cycle. 


Ж TRADE MARK 


ASEA 


Head Ofilce: Vasterás, Sweden 
DECK MACHINERY DEPARTMENT 
HELSINGBORG е SWEDEN 
British Company: ASEA (Great Britain) Ltd.. 


Villlers House, 41 Strand, LONDON, W.C.2. 
Teiephone 01-930 1671 Telex 261243. 
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SARGO HANDLING IN THE 
WORLD'S PORTS 


By C.V.P. 


The first International Container Services and Equipment 
Exhibition, organised by Mack-Brooks Exhibitions Ltd., will 
be held at Olympia, London, from May 27 to 31, 1968, and will 
be followed by similar exhibitions at Baltimore in October, 
1968, Melbourne in May, 1969, and Hamburg in October, 1970. 
The Olympia Exhibition has as its joint sponsors the Inter- 
national Cargo Handling Co-Ordination Association, the 
British Dock and Harbour Authorities Association and the 
London Chamber of Commerce. 

At an introductory conference held in London last April, 
under the chairmanship of Mr. G. E. Tonge, chairman of the 
National Association of Port Employers, speakers included 
Sir Andrew Crichton, chairman of Overseas Containers Ltd., 
Mr. Philip Shirley, vice-chairman of British Railways Board, 
and Mr. Leslie Parker, managing director of Anderston Clyde 
Engineers Ltd., who are one of the four British companies 
comprising Container Ports Constructors of which Mr. Parker 
is responsible for sales. Mr. Parker offered the notion that the 
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Above: A 5,000-gallon wine tanker en route from Guildford, 
Surrey, to Southern Spain vineyards, heing loaded aboard the 
‘Patricia’ by the MacPak Southampton-Bilhoa container service. 


export market from Britain for containers and handling 
equipment could be worth some £70 m. in the next few years. 

Sir Andrew Crichton in his speech, referred to the frequently 
used expression "container revolution" as being rather overdone, 
and went on to suggest that the greatest need was to educate 
everyone concerned in the actual need for, and the great 
possibilities of containerisation. 

For my own part, and while I fully agree that the use of 
containers and education in their uses is essential, I would 
also suggest that a little searching of old-time newspaper files 
will show that there is nothing really new in the notion of using 
containers for seaborne transport. As a small child I clearly 
remember the old-time, horse-drawn “рапіесһпісопѕ” on their 
way to South Coast ports, filled with the furniture and personal 
effects of wealthy families on the way to spend the spring or 
summer at their villas in the south of France. Again, during the 
years between the two World Wars, I recall that firms such as 
J. Lyons & Co. Ltd., regularly used containers (then called 
*'skips") to transport their packaged goods by sea from London 
to Scotland, and vice versa. 

But, when all is said and done, it may well prove that while 
containerisation is efficient and worthwhile for manufactured 
or semi-finished goods, a very considerable proportion of 
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seaborne goods is best handled by other means of “unitisation”, 
i.e., on pallets, flats, etc. 


World’s Largest Dock Autharity 


The British Transport Docks Board is a publicly owned and 
profit-making authority responsible for 22 active ports in 
England, Scotland and Wales. It was formed under the 1962 
Transport Act, and for the first time a national group of docks 
had real independence. The Docks Board began operations in 
January, 1963. In its first year it undertook a large programme 
of new works and modernisation, and ended the year with a 
profit of more than £1.5 m. In 1964 and 1965 this programme 
continued and profits amounting to £1.6 m. and £1.15 m. 
were achieved. Provisional figures for 1966 indicate that the 
surplus will again exceed £1 m. During the past four years 
many of the ports have been improved and expanded. The 
Board’s investment programme for the next five years is 
expected to cost about £89 m. The Board handles about 
one-third of Britain's dry cargo trade and loads or unloads an 
average of 75,000 ships a year. 


Recent and Planned Developments 


The construction of a new £17 т. tidal harbour at Port 
Talbot for the reception of large ore carriers for the Abbey 
and Margam Works of the Steel Company of Wales began in 
1966 and will be completed in 1969. The Board's share of the 
cost, £13 m., will cover the acquisition of the site, the con- 
struction of breakwaters and an unloading jetty, capital 
dredging of the tidal basin and approach channel, and the 
purchase of a new dredger to maintain the required depths. 

Parliamentary powers are being sought by the Board for the 
construction of a marine terminal at Uskmouth to receive iron 
ore for ilic Spencer Works of Richard, Thomas and Baldwins, 
Ltd., a! ' '^mwern, near Newport. The principal works will 
include impounded basins, with lead-in jetties; an access 
road; xlding of embankments and the reclamation of 
foreshors гу using dredged material, and the dredging, lighting 


and буа of an approach channel and turning circle. 
The esiivcatea cost of the scheme is £7.25 m., and it could be 
?omp::id by the end of 1969. 


Un -consirucztion, as a long-term proposal, is the con- 
itructton of a jetty on the River Humber, west of the dock 
trance at Immingham for the importation of ores for the 
.incolnshire steel works. The scheme may cost about £4 m. 
Го meet the needs of two oil refineries now being built by oil 
ompenics at Immingham а deep water jetty is being built 
townsu sim of ihe dock entrance. The jetty, extending some 
‚60 И into the river, will initially provide two berths for 
esscis requiring up to 55 ft of water, and four berths for coaster 
essels and barges. Estimated to cost £2.7 m., it will be com- 


* new Queen Elizabeth ЇЇ cargo and passenger terminal at 
Berths 38/39, Southampton. 
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Freight trailers leaving the ‘Tor Anglia’ at Immingham roll-on, 
roll-off terminal. 


pleted in 1968. Additional berths can be provided to meet 
future needs. The Western Jetty at Immingham, used exclus- 
ively for the discharge and loading of liquids by pipeline, is 
being adapted by the addition of two dolphins to accommodate 
larger vessels, at an estimated cost of £180,000. A £227,000 
scheme to provide facilities inside Immingham Dock for small 
tankers is under consideration. Also on the Humber, the 
Board are contemplating constructing a new oil jetty east of 
Hedon Haven near Hull, at a cost of about £1.25 m. At 
Grangemouth, Scotland, a new oil jetty on the north side of the 
Eastern Channel will be completed in 1967 at a cost of about 
£235,000. On the south side of this channel, another new oil 
jetty is being built and an existing one reconstructed, in place 
of structures affected by the provision of a new dock entrance. 


Roll-on/Roll-off Berths 


Roll-on/roil-off berths have become an important feature of 
the Outer Dock at Southampton. A terminal for services to 
Cherbourg and Le Havre was opened in 1964, and a twin 
terminal at the same dock, with one berth already in use for a 
service to Spain, and a second due to be commissioned this 
month for a service to France, will cost £1.4 m. The shipping 
entrance to the Outer Dock, a hazard to modern ships, is being 
widened at a cost of about £500,000. Terminal facilities have 
also been provided at Мо. 49 Berth in the Eastern Docks to 
accommodate a service to Rouen. 

Ferry services to Rotterdam and Gothenburg use two 
recently-constructed terminals at King George Dock, Hull, 
while two stern-loading berths are being constructed at the 
port's Alexandra Dock at a cost of £332,000 for services to 
Hamburg, Bremen and Amsterdam. 

At Immingham, a terminal was completed by the Board early 
in 1966 for roll-on/roll-off services 10 Gothenburg and 
Amsterdam, and at the neighbouring Docks Board port of 
Grimsby facilities have been provided at Royal Dock for a 
service designed primarily for the handling of Danish bacon in 
refrigerated vehicles. Last December saw the start of the first 
roll-on/roll-off service between a British port and Hamburg 
from a £120,000 terminal built by the Board at Kings Lynn 
Docks. 


Container Berths 


It is the Board's view that Southampton is an ideal port for 
container traffic because of its advantageous position close to 
main shipping routes and lack of tidal restriction, and a new 
deep-water container berth is being constructed west of the 
present dock system. А 20-acre site, which will have 1,000 ft 
of quay, is being reclaimed, and the terminal will be equipped 
with transporter cranes and other handling equipment. The 
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estimated cost, including dredging to a depth of 35 ft at low 
water, will be £2.5 m. This is the first part of a plan for a major 
western extension of the docks to provide up to 30 more berths 
at a cost of about £60 m. A Customs clearance centre for the 
examination of bonded traffic in containers or on trailers is 
being provided on the docks estate, to expedite flow of this 
traffic through the port. 

A weekly container service between the U.S.A. and Europe 
has been calling at Grangemouth since last April, and a 
containerised service to Rotterdam also operates from this 
port. To handle this growing traffic, the Board are providing 
two transporter cranes, the first of which was placed in service 
this June, on the south quay of Grange Dock at a cost of 
£335,000, and are paving a nearby area for use as a container 
compound. 

At Newport Docks a berth capable of dealing with containers 
or general cargo, and with ample storage area, is being provided 
as part of a major development on the north side of the South 
Dock. The complete scheme, estimated to cost £2.5 m., 
includes facilities for handling packaged timber. А berth 
alongside the disused East Lock at Newport has recently been 
equipped with a Scotch derrick for a container service to Ireland. 

On the Humber, the Board are considering a scheme to 
provide facilities at Alexandra Dock, Hull, for a container 
service to Rotterdam. 

A Scotch derrick was installed at the North Dock at Garston 
in 1963 for a container service to Belfast, and a new terminal is 
proposed at the south-west corner of Stalbridge Dock for 
another such service to Northern Ireland. 


New and Reconstructed Berths 


In South Wales, a proposal to revise the layout of Queen 
Alexanera Dock at Cardiff to provide cargo handling facilities 
on the sit. of a former coal-handling appliance is included in the 
Board's capital investment programme. 

The scconstruction of 38/39 Berths at Southampton to 
provisa lern ocean passenger and goods terminal was 
сот"! Д ise угаг at a cost of about £1.4 m., and opened by 
the ч а Jane. 

С пы for general cargo working at Lowestoft, 
cosiing about £230,000. are in hand, and extensions to this 
scheme are under consideration, while at the Board's other 
East Anglian port of King's Lynn, the construction of a new 
quay at Alexandra Dock, with a transit shed and quay cranes, 
wes completed т 1966 at a cost of about £400,000. 
of ihe proposals for the modernisation of Alexandra 
Lo, Grimsby, for the handling of timber traffic, the con- 
struction of a 400-ft cross berth in the West Arm, and the 
provision of a storage area to the rear of the new berth, began 
last year. Additional berths on the north and south sides of the 
West Агт arc planned and it is proposed to widen the cutting 
between Union Dock and the Alexandra Dock so that the latter 
can be used by larger vessels. 

At Grimsby's deep-water neighbour, Immingham, a scheme 
to extend the south-west arm of the dock at a cost of £2 m., is 
included in the investment programme. 

At the thriving port of Goole, work has begun on the filling 
in of the Harbour Basin and the construction of three new 
berths in Ouse Dock. The scheme, costing about £213,000, 
will be completed this year. 

The development of the south side of Hull's Albert and Wm. 
Wright Docks to provide an open berth in the latter and a new 
quay and transit sheds in Albert Dock, has been completed at 
a cost of about £1.3 m. Two transit sheds, a paved area and 
roadways were constructed on the North Quay, Alexandra 
Dock, and a new transit shed and roadway is being built on the 
South Quay extension of Alexandra Dock. In King George 
Dock, Hull, where improvements costing £5 m., have recently 
been completed, work has begun on extending the dock to the 
south-east to provide an additional 4,750 ft of quayage and an 
outside berth. Also included in the programme for Hull is a 
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scheme to construct new river quays at Victoria Dock for 
containers and bulk timber. 


Port of London 


The Port of London Authoritys new grain terminal at 
Tilbury, the main contract for which has been awarded to 
John Howard & Co., is designed to be one of the fastest grain 
discharging plants in the world. The installation is located 
near to the P.L.A.'s new ocean container terminal, and is 
based on a highly-successful Canadian system. It consists of 
two marine legs housing a system of buckets on a moving belt. 
They are located by a movable boom over the ship's holds and 
can discharge the majority of the grain at a rale of up to 2,000 
tons hourly, final cleaning up being done by high-power suction 
pipes for cach marine leg. Initially, the new terminal will 
receive vessels of up to 35,000 d.w.t., but provision has been 
made to take vessels of up to 45,000 tons after further dredging. 
The silos will provide 60-ton to 900-ton bins to store a wide 
variety of grains and will be served by a road and rail loading 
station with automatic weighing facilities. Equipment for dust 
control, fumigation, aeration and temperature recording has 
been included and all operations will be controlled at a central 
control point fitted with closed circuit television. 
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А Drott “Travelift” handling containers at Tilbury Docks for 
the Transport Ferry Service. 


Developments at Tilbury recently completed include: 
Nos. 36/38 berths—these two new berths and transit sheds, 
used by the India/Pakistan Export Conference are worked by 
P.LA. labour and all operations are fully mechanised. Nos. 
35/37 berths—these two berths were custom-built for the daily 
roll-on/roll-off ferry service operated by Atlantic Steam 
Navigation Co. Ltd., which was formerly accommodated at 
No. 4 Berth. No. 34 Shed—this is the first terminal in the 
U.K. specially provided to handle full shipments of packaged 
timber from the Canadian Pacific Coast. A special feature 
of the berth is that all quay operations are carried out by a 
“shed crew" of 20 men, all of whom are able to handle the 
mechanical equipment, and all jobs are interchangeable. 
No. 26 Berth—specially-designed to accommodate the three 
new ships of the England-Sweden Line, and featuring a ramp 
for foot passengers boarding or leaving the ship. a second ramp 
for passengers driving their own cars on or off the ship, and a 
link span at the stern of the ship by which container traffic 
enters or leaves the container deck. All three operations can 
proceed simultaneously and the ship can turn round in six hours. 

The Fred. Olsen Centre, Millwall Dock, is now in full 
operation and the line's ships Black Prince and Black Watch 
have proved it possible to attain consistent loading and dis- 
charging and delivery rates of about 300 tons an hour, with a 
terminal force of 58 men. The two ships have no hatches, 
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A Smith Coggins forklift truck discharging palletised tomatoes 
and cucumbers at Fred Olsen's Millwall Docks, berth. 


winches, derricks or cranes; all cargo is handled through the 
ships’ side ports by the truck-to-truck system. Fred. Olsen 
Lines are pioneers in palletisation for cargo handling, but their 
unit system is much more far reaching than the mere use of 
pallets «4 mechanical handling in sea transport. It is an 
accept: fact tbat conventional handling of cargo must dis- 


appea: ‘= ine course of а few years. What is to take its place? 
Fred. C:scu'5 answer is the unit load, much smaller and much 
more satte than the container! The Fred. Olsen system is 
based я сос “undamental principle: “The shipper requires 
safe, 2.21" aug :zpid transport of his goods, all the way from 


his iuctory floor or plantation to the consignee's warehouse". 
Work is well advanced by the P.L.A. on the £1 m. "M" Shed 
scheme designed to speed import cargo handling at India and 
Millwall Docks. The new shed, one of the most advanced 
ori its kind in the world, is the outcome of close co-operation 
5 Line Steamers, who will have it in priority use, 
An elevated roadway will give lorry access to 
icvel and the use of the ground and first floors for 
it purposes will enable more intensive use to be made of 
the berth and its supporting area. Ben Line, with seven sailings 
each way each month between Europe and the Far East, 
have their own inward dock office at South West India Dock, 
and another dock office for handling outward cargoes at the 
Royal Victoria Dock. 


Dagenham Dock 


Sometimes aptly referred to as “The Port within a Port", the 
Dagenham Dock Estate of nearly 400 acres, with a River 
Thames frontage of three-quarters of a mile, came into being 
back in 1887, when Samuel Williams, founder of the Williams 
Hudson Limited Group, purchased riverside lands іп Dagenham 
Marsh. This land was reclaimed and filled with spoil lightered 
in the company's barges from London, and mainly consisted 
of vast quantities of London sub-soil taken from the early 
London underground railways. 

Today, the Group's wharves and jetties at Dagenham include 
berths which can accept dry cargo vessels of up to 25,000 d. w.t., 
and tankers of up to 35,000 tons d.w.t. The jetties are equipped 
with modern cranes, some of unique design, which enable them 
to achieve particularly high rates of loading or discharge. 
On a recent visit I watched bulk raw sugar being grabbed at 
the rate of about 4,000 tons a working day. Other cargoes 
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handled at the present time include heavy machinery (40-ton 
electric crane available), motor vehicles, steel, paper, sulphur, 
coal, coke, oil, chemicals, and forest products. Over the last 
few years there has been considerable expansion of the Group's 
two tank farms, which now have a capacity of some 200,000 
water tons and a number of special tanks for storing costly 
chemicals, and stainless steel pipelines for handling these. In 
addition, another bulk liquid jetty was constructed capable of 
taking ships of 20,000 d.w.t. 

The Group have substantial interests on the Pacific Coast of 
Canada. ‘These include the 163 acre estate of Vancouver 
Wharves, Vancouver, where a 5-year development programme 
now taking place will include three bulk-loading berths with 
covered storage of 350,000 tons capacity for potash, phosphate 
rock and sulphur, and railway track to accommodate 300 rail 
trucks. There is already a building of 90,000 sq ft working 
space for the storage of paper pulp, and 100 acres of open 
storage for forest products. 

An additional project in the planning stage is for the establish- 
ment of a deep-water port at Kitimat, several hundred miles 
further north. 1 understand that the Group have also under 
consideration the establishment of a bulk-handling and con- 
tainer port in Australia! 


Port of Dover 


Despite the mischievous seamen's strike, the year 1966 was 
another record one for Dover. The cargo side of the port's 
activities continued to expand, and the total of 1,429,971 tons 
handled was an increase of 8 per cent over the previous year. 
In this connection it is interesting to note that Dover, not 
primarily regarded as a cargo port, is listed in the Dock & 
Harbour Authorities Association's port statistics for the 
foreign trade of the U.K. as among the leading five ports for 
nine categories of imports, as well as for eight categories of 
exports. Apart from conventional cargo, for which the main 
handling locations at Dover are the Granville and Wellington 
Docks, both roll-on/roll-off and container handling facilities 
are available at the Eastern and Western Docks, via the car 
ferries of British/French Rail, Belgian Marine, Townsend 
Ferries and also the train ferries of British/French Rail. 

"Townsend's three "Free Enterprise" ships carry all types of 
cargo on their services to France and Belgium. The high 
frequency of sailings (up to 14 departures daily), means that 
immediate shipment is usually possible and, because the vessels 
are provided with bow and stern loading doors, any awkward 
manoeuvring on board of vehicles and trailers is eliminated. 


Timber Handling at Bristol 


Latest figures available for 1966 confirm that the timber 
trade maintained its position as being the fifth largest import 
(on tonnage) to the Bristol group of docks. Importers to 
Bristol City Docks have enjoyed in 1966 the full use of the new 
facilities provided at Wapping Wharf, designed for the receipt 
of timber cargoes and craned to maintain the now customary 
method of loading direct ex-ship to road vehicles. Several 
vessels of over 1,000 standards capacity have been discharged 
at the wharf with complete satisfaction, and at the same time 
special transit berths for general cargo have been available, 
which has resulted in more efficient working in respect of © 
congestion and subsequent delays. 

The Bristol and district timber trade is closely associated with 
the Port of Bristol Authority in the development of West Wharf, 
Avonmouth, where work is in an advanced stage to provide 
special berths, as a terminal port, for the large timber carriers 
now coming into general use for cargoes of packaged timber 
from the Pacific side of North America. To this end a timber 
storage shed has been sacrificed to provide a large open area to 
enable fork trucks and road transport to move freely, and the 
berths are to be provided with cranes of suitable capacity to 
maintain delivery direct ex-ship of 100 per cent of cargo if 
called for by the receivers. 


1108 


Clydeport 


Last April it was announced that specifications for the 
construction of Clydeport’s new container terminal would be 
put out to tender. It is planned that work will begin this summer 
and the berth be operational before the end of 1968. This is 
the biggest single scheme initiated so far by the Clyde Port 
Authority and is likely to cost about £2.25 т. Unobstructed 
approaches and easy access at any state of the tide decided the 
Authority to site the new terminal at Princes Pier, Greenock. 
Н will consist of а new deep-water berth with 42 ft depth 
alongside at low tide. It will be equipped with two large 
unloaders and provided with a paved area of about 18 acres 
for parking of containers in transit. The commissioning, a 
few weeks ago. of an 80,000-ton-capacity extension to Meadow- 
side Granary, Glasgow, was welcomed by the shipping industry 
for there has been adverse criticism on delays to grain ships 
due to lack of storage capacity. 


Navyard, Harwich 


The installation at Navyard Wharf (Harwich Harbour 
Conservancy Board), has been designed and constructed for the 
handling of roll-on/roll-off traffic in addition to loading and 
discharging by conventional means. Apart from the 750-ft 
jetty there are three loading ramps in operation all of which 
self-adjust in accordance with the tide. At low tide there is a 
depth of 26 ft of water available. Three 25-ton mobile cranes 
together with a fleet of eight heavy-duty tugmaster tractors 
and fork-lift trucks help toward the mechanisation of Navyard 
Wharf. Other facilities include two 30-ton weighbridges and 
a large paved area for vehicles awaiting shipment. Bow-loading 
vessels of the Wallenius Lines “Aniara” type are designed 
either to carry complete cargoes of motor cars on a total of 
four deck levels, one of which is a hanging deck and all inter- 
connected by ramps, or, alternatively, a combination of heavy 
trailers, box vans and other wheeled traffic, in which case the 
hanging decks are dismantled. Hatches may be used to receive 
units of extraordinary dimensions which are not able to enter 
through the bow doors. 


Liverpool 

То assist in the handling of cargo and directing it by way of 
a covered inspection station to road/rail loading bays or to 
cold store, a new, highly mechanised transit shed has been 
erected at the North East Alexandra Branch Dock Мо. 2, 
Liverpool, by the Mersey Docks and Harbour Board. The 
hrilding is used by the Blue Star Line for handling meat, 
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butter, cartoned beef, and fruit. An outstanding feature 
building is that it is clad in Duralcote pre-coated, org: 
finished, aluminium sheet supplied in shades of light ап cm 
blue, and to provide an hygienic, easy to clean surface += 
high degree of light reflection the inside face of the cla 
is finished in white, The sheet was manufactured by == 
Booth Aluminium, Ltd., a total of 30 tons being require 
the sides and roof cladding, the company also supply 
further 14 tons of specially-designed extruded sections ЁС 
construction of purpose-built, sliding doors. 

A vessel lying alongside the shed berth is unloaded by p= 
elevators placed in position on deck mounted cradles b— 
vessels own derricks. The elevators are designed to =s 
up to 100-165. load per pocket at speeds of up to 3,000 pack 
an hour, the cargo brought up from the holds being transfe 
on to two 600-ft long belt conveyors located арргохігтз – 
12-й above deck level and running along the length off 
transit shed. Loading belts are located at right angles t«— 
main conveyors and cargo is transferred manually on tcx 
belts to feed directly into road or railway vehicles or tc» 
cold store building by means of an overhead conveyor. 
cold store is located approximately 100 ft from the north— 
corner of the transit shed and to clear the service road bet v™ 
the buildings, the conveyor passes through the transit = 
roof at an angle of 14 deg to the horizontal terminating om 
fifth floor level of the cold store. ^t the junction of the < 
store and main conveyors, a Customs and health аш ся 
inspection area is sited on a plai/crm which is level with 
height of the main conveyors. The conveyor system * 
manufactured by Averomaskiner ` croth, Gothenburg. 

Access to the building is provi . by a total of 25 openi 
over which are twin sliding door: ^ measuring 22 ft by 12 
and based on a framework of Du: 1 H extrusions. Weigh 
approximately 10 cwts. each, the ‘rs are carried on whe 
fitted with graphite impregnate: 25105 resin bearings а 
experimental ploughs are fixed © па aft of each wheel 
that the slide rails are cleaned o .ery time the doors 
operated. 


Part of Manchester 


The Manchester Ship Canal С 
major advance in the export бе = November when tk 
introduced a pallet exchange schei. . . the Docks. Under 1 
scheme, a trader delivering palletis. exports for shipment 
able to surrender his loaded pallets эл} immediately pick up 
equal number of empty ones on his хау ош. This is the fi 


any pioneered апоїі 


General view of the new mechanised transit shed at Liverpool. 
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The Port of Manchester's new pallet poo! depot at Manchester 
Docks. 


pallet pool in any port in the U.K. The port authority reports 
that the pool is undoubtedly proving successful, for out of 1,200 
pallets provided by the port free of charge to shippers to increase 
productivity and exports, 78 per cent large size and 56 per cent 
medium have been in regular use. Sixteen shippers are now 
regularly using the pool and a further 18 have undertaken to 
join in. Manchester Liners have through palletised 199 pallet- 
loads which, in fact, produces a double-poo! effect. 

After only eight months of operation the Bridgewater 
Depaiunent's container clearing depot (again the first of its 
Kinc i^ ihe LK), has already been expanded. New facilities 
include © vark for empty containers and a 20-ton mobile 
ganiry от ПС containers to and from vehicles within 
ti 


/ ыс" Docks, а 30-ton derrick crane is being erected at 
Gites ^ ‘9 handle the increasing number of heavy unit 
loc zing dealt with, and the old six-storey Alfred 
A zing demolished to open up an extra berth 
ia ced Dock with improved access. 


AN е 13 


Ipswich 

Cargoes handled during 1966 exceeded 2 m. tons for the 
first tine, and Ipswich became the first port between the Thames 

Vw :iumber to achieve this level. 

з рой В now awaiting Government approval of its proposal 
fora сезу 1,000-ft quay on the West bank of the River Orwell, 
а iacility urgently required as the space behind all existing 
quays is now fully developed. The proposed new quay would 
be equipped with heavy-lift appliances, although it is possible 
that such facilities may have to bc provided before the com- 
pletion of the new scheme; consideration is therefore being 
given for a heavy lift crane on Cliff Quay. 

Meantime, plans are being carried out to modernise and 
extend present facilities. A new double-storey transit shed has 
been built on South West Quay and further warehousing is 
under consideration for this area to meet the expanding traffic 
to and from the Continent, particularly France. А new ware- 
house, to be erected behind No. 2 transit shed, has been author- 
ised for the longer term storage of cargoes from Scandinavia. 
The year 1967 promises to be an even busier one. А new 
service to and from Swedish ports started in March, cargoes 
being largely paper materials. Shipments of scrap metal 
resumed in April with the Diopside loading 6,000 tons for 
Nagasaki. 


Port of Felixstowe 


The Bay Fisher was the first vessel to berth at the partly 
completed quay of the Transatlantic Container Terminal, 
Felixstowe, when, on April 17 last, she discharged 250 tons of 
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parts for the 30-tons capacity Paceco-Vickers Portainer, to be 
erected on this terminal. 

The first lift to go ashore was the boom, weighing 37 tons. 
After discharge, the Bay Fisher returned to Newcastle upon 
Tyne to load the remaining parts. The contractors, Kier, Ltd., 
were well on schedule to complete the first 500 ft of quay by 
this month. The main users of the berth will be Sea-Land 
Services Inc., and Container Marine Lines (American Export 
Isbrandtsen Lines) who have chosen Felixstowe as the U.K. 
terminal of their new Transatlantic container services. Felix- 
stowe will be the first port in the U.K. to be equipped with a 
container-handling gantry crane of this type and capacity. А 
second similar crane has been ordered for delivery in January 
1968, and an order will be placed shortly for a 45-ton capacity 
container handling gantry crane of advanced design. 


Shoreham 


Expansion of facilities both at private wharves and at those 
owned by the port authority has continued during the past year 
at the Sussex port of Shoreham. [n the Western Arm, Beves 
& Co. Ltd., have completed the construction of their new 
wharf (740-ft long) and timber is now being handled. The 
adjacent wharf owners, J. H. & F. W. Green, Ltd., have 
extended their wharf to a length of 1,134 ft. in order to link 
up with the new Beves wharf, and there is now a continuous 
wharf frontage of nearly 2,000 ft on the south side of the 
Western Arm. On the Shoreham Canal the Regent Oil 
Company have completed their new wharf having a frontage 
of 1,122 ft and the construction of their tank installation behind 
the wharf is nearing completion. The total wharf frontage in 
the port is now 18,750 ft, of which 10,000 ft has been con- 
structed or renewed since 1946, and there are now 56 berths 
available for commercial use. 

Two new liner services with Bordeaux and Lisbon have 
recently commenced operations and plans have been prepared 
for the construction of additional transit shed accommodation 
at both Free Wharf and the North Quay at Aldrington Basin. 


Northern Ireland 


The total trade of Ulster, with a population of less than 13 m. 
people, is approaching the £1,000 m. mark. Exports are now 
running at the annual rate of £459 m. which represents over £300 
per head of the population. Belfast Harbour Commissioners 
contemplate doing some bold and imaginative planning to 
meet the demands of the port during the next century. Belfast, 
which is the focal point of Ulster's immense trade, is showing 
progressive growth in handling bulk cargoes and unit loads, and 
this will mean deeper berths and more extensive quay areas. 


Discharging parts for а 30-ton Paceco-Vickers Porfainer from 
the ‘Вау Fisher' at Felixstowe. 
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Just in those countries worldwide renowned for their excellent = 
building industry as are Germany, Sweden, Holland, Italy, etc. 


What this means?...Undoubtedly that VICINAY's chains and anche 
enjoy of a well deserved prestige. 


VICINAY has the most modern installations to make chains and anch e 
installations recognised by all International Classing Societies Нож 
Register of Shipping, Bureau Veritas, American Bureau of Shippa 
Det Norske Veritas, German Lloyd, R. |. Na., etc. This plant with its Fm 
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shackles, joining shackles D type, swivel shackles and any other type 
ship fittings allows to supply all orders quite ready. 


VICINAY has too a most modern iron and steel foundry to supm 
ship building industry, harbour facilities, cement factories, etc. 
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The Commissioners are pressing on with the construction of the 
1,000 ft by 165 ft drydock, designed to take bulk carriers of up 
10 200,000 d.w.t., which is due to be completed in 1968. Good 
progress is reported on current development works, including 
the new ferry berths at Donegall Quay and Herdman Channel 
West due to come into commission this year. 

In 1938, some 89 per cent of Ulster's export trade by sea 
passed through the Port of Belfast. By 1964, this had fallen to 
some 53 per cent. This docs not represent a dramatic decline 
in the use of Belfast Port but an impressive growth in the trade 
of other smaller ports, for while the value of exports through 
Belfast rose five-fold over the period, the exports from London- 
derry rose almost seven-fold, exports from Newry 53-fold, and 
exports from Larne 114-fold. Ву 1964 Larne was handling 
more than two-thirds of the value of exports handled by Belfast, 
а figure in excess of £156 m. The total trade handled by Belfast 
Port has, nevertheless, excecded such seaports as Bristol, 
Harwich and Dover. 

An estimated £900,000 is to be spent on improving the little 
harbour of Carrickfergus, County Antrim. Two new berths 
are to be provided, doubling the harbour's existing accom- 
modation. The harbour can accommodate vessels of up to 
1.000 tons and the new berthage will increase this capacity to 
1,500 tons. The port is mainly used for coal and petroleum 
shipments. 


New York 


A statistical analysis of vessel activity at the 11 leading ports 
in the U.S.A. during 1966, revealed that the Port of New York 
not onlv retained its historically dominant position as the 
nation's leading seaport but, in fact, showed an increase of 
1.149 vossel movements, The study emphasised the fact that, 
in 1955. 25 ir. previous years, New York— New Jersey remained 
lar of «my other American port in terms of vessel activity, 
inc бё snare of total volume of ship traffic to 22.4 per 

E lei 24.271 arrivals and departures of ocean- 
sented just about twice the activity of any 


pert, The month of March, 1966, showed the 

ith 1.126 arrivals and a total of 1,055 

gl tudy further revealed that of the 24,271 
sing ine port т 1966, 65.4 per cent were foreign-flag 


vessels representing some 50 nations. 

Domestic and overseas air cargo passing through the three 
airports in the area, totalled 619,720 tons, an increase of 16.6 
per cent more than in 1965. Air mail shipments also increased 
í per cent to reach a total of 119,129 tons. The total 
of passengers handled during the year increased by 
cent to a total of 28,500,000. 


ld nc 


Long Beach 


With a cargo of nearly 20m. bananas, the German vessel 
Ahrensburg оп her maiden voyage sel a new record of five days 
and 18 hours for the run between Ecuador and Southern 
California when she arrived in the port of Long Beach on 
April 12 last. The previous record for the run was five days 
and 23 hours and was held by another German ship, the 
Polarlicht. Both vessels are under charter to Standard Fruit 
Company. Three new container berths, to be constructed at 
the south-west end of Pier *]", Long Beach, are to cost $8.9 m. 
Each berth will have a travelling gantry crane and parking for 
750 containers, as well as offices and warehouses. The port 
already has a container berth with two cranes, which is used 
by Sea-Land Service as their Southern California terminal. 

Long Beach handled a record 15,727,371 tons of cargo last 
year, an increase of 1,344,154 tons over the year before. The 
largest increase for the Pacific Coast's largest dry cargo port 
came in foreign tonnage which rose from 10.2 to 11.1 m. tons. 
Coastwise tonnage went from 2.8 to 3.1 m. tons and intercoastal 
trade increased from 524,212 to 695,110 tons. A total of 2,145 
vessels of 26 nations used the port, out of which total four 
were British. 
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For several years past the port has experienced an annual 
tonnage increase of approximately 10 per cent. Since the end 
of the second World War, Long Beach has, with the exception 
of New York, spent more money on port development than any 
other port in North America and currently has in hand a 
$150 m. expansion programme. Long Beach is America’s 
largest iron-ore exporting terminal, and with the completion 
recently of Pier “F”, with two berths mainly engaged in 
handling imported steel products, now becomes the third 
largest importer of steel. 


St. Lawrence Seaway 


Traffic through the St. Lawrence Seaway has exhibited a 
steadily growing trend during the last five years and 1966 was 
no exception. The Montreal-Lake Ontario section registered 
a total of approximately 50 m. tons, and the Welland Section 
approximately 60 m. tons, both figures substantially higher than 
in 1965. The expansion in Seaway tonnage is partly due to the 
growing worid market for North American grains, particularly 
Canadian. In addition, conditions in the U.S.A. and Canada 
have stimulated demand for iron and steel production, hence 
the huge tonnages of iron ore which has been moving through 
both sections of the Seaway at an increasing rate. A like 
growth has occurred in movements of coal for industrial use, 
with marked increases during the last two years. General 
cargo in transit showed an increase of almost 50 per cent in 
1965 but held static during 1966. Forecasts of future Seaway 
traffic, influenced no doubt by the increasing size of vessels 
using the Seaway, reveal a need to study carefully the question 
of expansion of the waterway at both the Welland, and event- 
ually, the Montreal-Lake Ontario Sections. Land was acquired 
in 1965 and in 1966 for possible major construction works 
in both Sections. 


Ports of Holland 


The port of Rotterdam had a record year in 1966, handling 
325 m. tons of cargo, an increase of eight per cent on the 
previous year. The port was used by 28,300 vessels, an increase 
of 200 on 1965. Oil, ores and grain were the principle factors 
in these record figures. 

Amsterdam, though considerably smaller than Rotterdam, 
is steadily increasing its seaborne trade, for during the past 
15 years the numter of visiting ships has practically doubled. 
In 1950 the number was 4,480 and in 1965, 8,714; cargo handled 
in 1950 was 6.8 m. tons and in 1965 was 21.9 m. tons. During 
that period too, the area of the port has grown from 500 acres 
to 1,750 acres. Amsterdam is geared to perform an important 
role in the world-wide expansion of container traffic and is 
already providing facilities for a major Transatlantic container 
service as well as several feeder services. A special terminal 
built for such services is already being operated by the NV 
Container Terminal "Amsterdam", operated by a stevedoring 
concern established in 1966 by a local group of business men 
and the Dutch Railways. At present 750 ft of quay space is 
provided with 33 ft of water alongside, and there are some 
27 acres (mostly paved) for storage. А platform shed of 33,000 
Sq ft area is provided for loading or unloading of containers 
and storage of general cargo. The shed is provided with no 
fewer than 46 doors so that a great number of containers can 
be handled rapidly. Container vessels currently using the berth 
are equipped with their own gantry cranes, but shore based 
equipment includes a 25-ton mobile crane and a 22-ton shore 
crane. Amsterdam's roll-on/roll-off berth, operated by the 
VCK Company, was completed a year ago and was first used 
by vessels of the Tor Line on their service with Immingham 
and Gothenburg. This summer the berth is also being used by 
Fred. Olsen's Black Prince on a new Harwich-Kristiansand- 
Amsterdam and return service. 


Gothenburg 
With a spectacular increase in exports from 1,858,194 to 
2,277,291 tons, traffic through the port of Gothenburg registered 
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in the South East 


The volume of traffic is increasing each year 
and has quadrupled since the Council acquired 
the harbour eight years ago. There is a regular 
weekly cargo liner service to and from Denmark 
and a daily service with Holland. The port is 
very favourably situated for continental trade. 

Regular cargoes handled include agricultural 
machinery, vegetables, dairy produce, grain. 
timber, stone and road making materials, etc, 
but it is possible to handle any type of cargo. 

Vehicles can load on the quayside and be on 
the M2 motorway direct extension in 15 miles. 

There is a very good train service to London 
—Victoria or Charing Cross in 75 minutes. Full 
customs facilities are available at the harbour. 

During the past eight years considerable sums 
of money have been spert on works of recon- 
struction and repair, anc further reconstruc- 
tion works will be comp!e:^d in the near future. 


Further particulars m<. +- obtained from 
B. E. HARDY, А.М! © Е., M.I. Mun.E., 
Harbour ter, 
Whitstable Urban 

The Castle, Wr 


trict Council, 
ole, Kent. 
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a record year. The total net registered tonnage of vessels using 
the port rose to 30,880,973. Several new developments have 
contributed to the rising traffic of Scandinavia's leading port. 
Outstanding among these has been the part-commissioning of 
the new Skandiahamnen, on the north bank of the River 
Góta, where the port of Gothenburg is expanding westward. 
When all the facilities for roll-on/roll-off traffic, containers and 
unitised cargo have been completed, some 300 acres will have 
been reclaimed from the seaward approaches. 

Three new terminals have come into service, one serving the 
Tor Line's services to Immingham and Amsterdam, another 
the vessels of the England Sweden Line's operations to Tilbury 
and Hull and the third Stena Line's services to Frederikshavn 
and Kiel. A fourth terminal is duc to come into service this 
year for the Atlantic Container Line's weekly services to the 
U.S.A., with calls at several other European ports. Adjacent to 
this terminal another quay is under construction to serve the 
container-carrying vessels of Moore-McCormack Lines. 

Imports of petroleum products reached 5,917,599 tons in 
1966, and with the new refineries now building or planned, there 
is little doubt that Gothenburg will soon be a major exporter 
as well as the principle importing port for petroleum products 
in Scandinavia. 


Australia 


The chairman of Melbourne Harbour Trust is reported to 
have forecast that more than 50 per cent of Australia's future 
seaborne trade will be containerised. He suggested that 
Australian ports would feel the first impact of fully-container- 
ised ships carly in 1969. Special facilities were already being 
arranged in the ports of Sydney, Melbourne and Fremantle. 

It i^ сии to believe that Australia's huge exports of raw 
mates J animal products such as sugar, grain, meat, 
butte: - vol are suitable cargoes for containerisation, so it 


The new 130-ft control tower which regulates shipping in the 
104 acres of dockland in the Port of Melbourne. 
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is presumed that the chairman of M.H.T. really had manu- 
factured goods in mind. 

It seems equally certain that Australia is destined to become 
a substantial exporter of minerals, for major developments of 
huge mining ventures are announced almost daily. Associated 
Bulk Carriers, Ltd., in which P & O and the Anglo Norness 
Shipping Co., Ltd., each have a 50 per cent stake, has con- 
tracted to carry 6,00,000 tons of Australian iron ore to Europe 
during 1967-1969. The ore, from the newly developed Tom 
Price mine of Hamersley Iron Pty. Ltd., will be shipped from 
the recently-opened port of Dampier. Hamersley Iron has 
entered into a number of contracts for the sale of iron ore to 
Japan, the U.K., and Europe, and of iron oxide pellets to Japan, 
with deliveries spread over periods of up to 16 years. The first 
cargo of iron ore from the Tom Price mine reached Belgium 
last March. The load of 52,000 tons is one of several trial 
orders by European steel companies. А total of well over 1m. 
tons has passed through the port of Dampier since № was 
opened a few months ago. 

The latest stage in the development of the Western Australian 
town of Port Headland into the world's major mineral port 
will cost nearly $4 т. A contract worth $1} m. for a steel and 
concrete wharf, 600-ft. long has been let, and the wharf is due 
to be completed by January, 1969. 


New Zealand 


Despite the puzzling outlook regarding future trade between 
New Zealand and the U.K. and the substantial fall in receipts 
for this year's wool clip, there is at least one small ray of 
sunshine. A record income of #3,550,341 and a surplus of 
£104,849 after a deficit in the previous 12 months was achieved 
by the Auckland Harbour Board last year. Trade for the year 
totalled 3,975,424 tons, an increase of 2.7 per cent on the 
previous year. There was a 25 per cent increase in trade through 
the port. 

Early in May, the N.Z. Finance Minister, Mr. Robert 
Muldoon, said that receipts for this year's wool clip could fall 
short of last year's total by up to £50 m. The Government had 
based its original estimate of a £40 m. loss on a price of 38d. 
per lb. However, the price has fallen to approximately 36d. per 
lb. New Zealand exported 1,051,565 bales of wool between 
July, 1966, and February 28, 1967, compared with 1,007,893 in 
the same period of the previous marketing year. Export figures 
released by the New Zealand Wool Commission showed that 
the main customers were the U.K. 201,923 bales (against 
233,183), France 187,291 (145,680), U.S.A. 145,464 (176,136), 
Japan 117,394 (112,050), U.S.S.R. 64,411 (17,501), and West 
Germany 54,661 (61,342). 

New Zealand Steel Limited has placed a £1 m. contract in 
Britain for a complete Stelco-Lurgi reduction plant. It has been 
let to Lurgi (U.K.), Ltd., a subsidiary of the Lurgi Chemical 
and Smelting Company of Frankfurt, West Germany, which, 
with the Steel Company of Canada, developed the Stelco-Lurgi 
process. The New Zealand Steel Mining and Development 
manager, Мг. J. W. Ridley, said that most of the processing 
plant, including the 200-ft. long rotary kiln, would be manu- 
factured in and shipped from Britain. The contractors had 
undertaken to deliver the plant and equipment within twelve 
months. 

Agricultural products account for more than 90 per cent of 
New Zealand's export income, and almost half of these exports 
go to the U.K. in British-owned ships. For certain major 
products, however, New Zealand's dependence on the British 
market is well above 50 per cent. In 1966, Britain took 86 per 
cent of New Zealand's butter exports, 78 per cent of cheese 
and 92 per cent of lamb. Trade between Britain and New Zealand 
now amounts to about £430 m. a year and is roughly in 
balance; New Zealand's trading surplus being offset by 
Britain's invisible earnings from sea-borne freight, insurance 
and returns on investments. А new shipping company, New 
Zealand-Pacific Line Limited, began a New Zealand-U.S. 
Pacific Coast service in May. 
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Passenger ships building at VEB Mathias Thesen Werft, Wismar. 
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wiiding in the German Democratic Republic 


By Commander Edgar P. Young, R.N. (ret) 


ALTIICUG:: many people in this country have been aware 
for sire time that ships were being built in the German 
Democratic Republic, the reticence which has been observed 
on this subject by the East German authorities during past 
years must have meant that not a few were considerably 
surprised when the actual yard output figures for last year 
(1966) appeared recently, for the first time, in Lloyd's 
Register of Shipping annual returns. These revealed that 
East Germany now ranks ninth in the world, with an aggre- 
gate output of 253,809 g.r.t., and comes sixth in the world 
in respect of fishing vessels (72,000 g.r.t.), and first in the 
world in respect of their catching capacity. The fact that 
such figures had at last been made public by VVB Schiffbau, 
the Central Directorate of the State-owned shipbuilding 
industry of the German Democratic Republic, seemed to 
indicate, moreover, that the authorities were quite confident 
that the achievements over the past 15 years or so, during 
which their industry had been virtually created from nothing, 
would be sustained and even enhanced. Perhaps, also, it 
hinted that East Germany was envisaging the possibility of 
entering the world export market towards the West, instead 
of confining their activities mainly to the East, as has been 
done hitherto. This impression was confirmed when the 
writer of this article visited this year's Leipzig Fair (March 


5-14) where he had the good fortune to catch the general- 
direktor of VVB Schiffbau in an interval between negotia- 
tions of large Soviet contracts and have a long and ex- 
haustive discussion with him. 

In the course of this discussion, and at a subsequent 
semi-private Press conference, the generaldirektor, Herr A. 
Dudszus, a young man of 38 with the highest qualifications 
both as a naval architect and a marine engineer. made it 
quite clear that labour shortage was his main problem: he 
has about 40,000 on his payroll (including about 1.000 
designers) and could find immediate employment for at least 
another 4,000. He made it clear also that, notwithstanding 
this handicap and the fact that all his shipyards had 
their order books full until 1970. there was some limited 
capacity available for the supply of ships to Western 
customers, if they were prepared to order ships from the 
fairly comprehensive range of types which he had in pro- 
duction, which could be modified within reason to meet 
special requirements. Proof of the reality of this surplus 
capacity was afforded last year. when it was found possible 
to sandwich in between a series of cargoships of 12,000 
d.w.t. being built to Soviet order two ships of the same type, 
the Cassarate and another, for a Swiss shipowner. In a 
similar way, it is being found possible to build for a West 
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German owner а series of cargoships of 4,600 d.w.t, of 
which the latest, the Susann von Bargen, was launched on 
January 14 of this year. With increased experience, further 
mechanisation and the use of computers, the possibilities of 
securing more work of this type are being increased. 
Herr Dudszus was most emphatic that the days when the 
infant shipbuilding industry of the Republic had to be 
"feather-bedded" with subsidies, etc., were past. Like the 
other industries of the East German State, shipbuilding has 
now to stand on its own feet and be competitive in the 
world market—and this it now is, notwithstanding the fact 
that wage rates are as high as any in Europe, excepting 
Sweden, and are accompanied by excellent collateral bene- 
fits. One of the factors which has made this viability 
possible is, of course, the agreement reached among the 
shipbuilding countries belonging to COMECON т rela- 
tion to specialisation and rationalisation. Another factor is 
the steady demand for ships by the U.S.S.R., whose con- 
tracts for long series of identical vessels make it possible to 
economise enormously in time and costs and to effect im- 
provements in design, in the light of accumulated experi- 
ence with earlier ships. Yet another factor, however, which 
is to be found in most of the other COMECON countries, 
but which is probably more efficiently developed in the 
German Democratic Republic than in the others, is that 
VVB Schillbau controls, not only all the East German 
shipyards and all the shipbuilding and marine engineering 
research institutes, but also six large factories which pro- 
duce the more essential ship fittings and components and, 
in addition, has а more loose control of a score or more 
other factories which are less exclusively connected with 


shipbuildiay. Each of the six major factories mentioned 
above $рсс: 11573 in its production—one making cranes and 
deck mach'ir«^ v. another propellers, another air-conditioning 


and тей: опти plant, and so on. Production in each 
factory is * «^ ^'.ined in close and constant consultation 
with the $5,5 and with each other, with a view to 

‚ efficiency and (perhaps even more im- 


achieving с. 


hipbuilder's point of view) maximum 
© icmponents and maximum prefabrica- 
^ ats ready for fitting into ships. 

The writer saw ;pressive evidence of the effects of the 
foregoing when l:. visited the shipyards after the Leipzig 
Fair was over, as weil as two of the more important of 
he auxiliaries factories-- VEB Alubau, Wismar, producing 
іхеа-рисһ and variable-pitch propellers, and VEB Klement- 


standardit: 
tion of these 
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Trawlers under construction at VEB Volkswerft, Stralsund. 


Gottwald-Werke, Schwerin, producing ships’ cranes, deck- 
machinery and steering engines. The last-mentioned of these 
comprises four establishments employing about 1,000 
workers. 

Labour-management relations are made easier by the fact 
that all the workers in the shipbuilding industry are organ- 
ised in one trade union and there is no clash of interest 
between the management and the union. As a result of 
good relations labour-saving innovations are welcomed by 
the workers, who share collectively in the financial advan- 
tages achieved by their proper exploitation. A regular visitor 
to the shipyards since their establishment cannot fail to be 
impressed by the evidence around him of the degree to 
which the labour forces which were recruited comparatively 
recently from among people with little or no industrial ex- 
perience and training, and with still less experience of ship- 
building, have got over their “teething troubles" and are now 
highly efficient and confident workers in their various trades. 
A large proportion of the these workers, incidentally, are 
women, whom one sees employed at jobs such as welding 
and the lighter kinds of shipwright's work. 

The shipyards of the German Democratic Republic com- 
prise five on the Baltic coast and seven inland on the rivers. 
The largest of these, VEB Warnow Werft. Warnemünde, 


Fitting out berths at VEB Warnow Werft, Warnemunde. 
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specialises in the building of large cargo motorships, and is 
at present building two types of these: Type VI, of 12,000 
d.w.t., for export to the U.S.S.R., and Type XD, of 10,300 
d.w.t., for the home market (VEB Deutsche Seereederci). 
Both of these have already been described in the British 
technical Press, but it may be remarked that the Type XD 
is an improved version of the Type XB, built previously 
for the same owners, in which increased mechanisation and 
automation have enabled a reduction in the crew from 43 
to 36. As the result of improved equipment and better 
organisation, the new manager of the Warnemunde yard, 
Herr Milles, is confident that in 1969 he will be completing 
14 ships a year, as compared with 11-12 at the present time, 
without any increase of his labour force. This yard has just 
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The next largest yard, which is sometimes described as the 
"quality" shipyard of the Republic, is VEB Mathias Thesen 
Werft, Wismar, which is best known from the passenger 
ships which it has built for the U.S.S.R. of the "Mikhail 
Kalinin" type and, more recently, of the "Ivan Franko" 
type (18,820 tons displacement), of which the details and 
appearance are well known in this country. It was опг of 
the latter type, the Aleksandr Pushkin, which inaugurated 
the first Russian Transatlantic service last summer. This 
yard has built also, for the East German T.U.C. (FDGB), 
a cruising liner of 7.131 tons displacement, the Fritz Heckert, 
which was designed and built under the direction of the 
present VVB Schiffbau gencraldirektor, Herr Dudszus, who 
was then technical director of the yard. This vessel is of 


East German Shipbuilding Versatility 


X 


?ussenger liner "Ivan Franko". 


Freezer stern trawler "Atlantik". 


secured a Soviet contract for the building of a long series 
of a new Type [7 cargo ship of 12,530 d.w.t. of which the 
first will be laid down this year. The principal particulars 
are: Length о.а., 496 ft 11 in; length b.p., 459 ft 4 in; 
breadth moulded, 66 ft 7 in; height to upper deck, 38 ft; 
draught, 28 ft 10} in; displacement, 18,030 tons; deadweight, 
12,530 tons; speed, 18.2 knots; cruising range, 14,000 miles; 
crew, 46/48 + 5 reserves if required. The main engine is а 
two-stroke MAN diesel, Type K8270/120E, developing 
9,600 h.p. at 135 rev/min, built under licence in the German 
Democratic Republic by VEB Dieselmotorenwerk, Rostock. 


Туре VI cargo motorship “Cassarate”. 


interest from an engineering point of view because her main 
engines are a combination of diesels with gas turbines. She 
will be calling at Southampton in August, having been 
chartered for a cruise by the British Peace Committee. The 
original Soviet order for passenger ships of the “Ivan 
Franko” type was understood to be for six. but it would 
seem that the fourth of them, the Shota Rustaveli, now 
completing and due to be handed over early in 1968, will 
end the serics. This fits in with a remark made by Herr 
Dudszus that he does not want to build passenger liners 
because they are “wasteful of manpower", which he lacks. 


а Shipping World & Shipbuilder 20 Jury 16 


World-Wide Services 


eT Ns 
=== SS 
и о 


American & Indian Line India Natal Line 
American & Indian Branch Line Pakistan Africa Line 
Bombay American Line Pakistan Natal Line 
American & Oriental Line Oriental African Line 
Calcutta & Pakistan- U.S. Gulf-Australia Line 


Brazil & River Plate Service 
Indian Chilean Line 


U.S. Gulf-New Zealand Line 
U.S. Gulf-South Africa Line 


Indian African Line 


U. .K., Continent to and from Papua, 
New "Guinea & Solomon Islands 


Manages: AN DREW WEIR & COMP 
BALTIC EXCHANGE BUILDINGS, 21 BURY SR LONDON, я - 


= ———————— — — Е. 


20 Јоу 1967 


УЕВ Mathias Thesen Werft has a diversified production, 
however, having built a series of factory trawlers for the 
East German fishing fleet, of the "Bertold Brecht" (later 
the "Bodo Uhse") type, and more recently, for the same 
customer, two large mothership, fish-processing and refri- 
gerated transport vessels, of 10,200 g.r.t. each, the Junge Welt 
and the Junge Garde. These ships have been designed in 
conjunction with a smaller shipyard, VEB Peenewerft, 
Wolgast, to work in conjunction with a flotilla of eight to 
nine small feeder trawlers, built at the latter shipyard, which 
are probably the most highly mechanised freezer trawlers 
in the world. The first of them has been in service for about 
four months now, and the second recently carried out trials 
on the Baltic. This yard, also builds some extremely fine 
oceanographic ships, of 5,460 g.r.t., claimed by their Soviet 
owners to be the largest and most up to date of their kind 
in the world. The first of these, the Akademik Kurchatov, 
is now at work in the Indian Ocean, the second, the 
Akademik Korolyev, now fitting out, is due for handing 
over in 1968, and the third, the Akademik Shivshchov, was 
launched on March 18 of this year. 

The manager of the yard, Herr Marquardt, is hopeful of 
а further Soviet order for this type, which is believed to 
have been negotiated at the Leipzig Spring Fair, but in the 
meantime the yard is making preparations for building ships 
of quite a different type, cargo vessels of the "Afrika" type, 
of which a series have been ordered by VEB Deutsche 
Seereederei, for their Africa services. These are vessels of 
the open/closed shelter-deck type, designed specially for the 
carriage of heavy industrial equipment and of bulk cargo 
(such as potash fertiliser —а major East German export) on 
the outward journey, and of refrigerated cargo and edible 
oils on the усуа с home. Their principal particulars are as 
follows: Le u. 424 ft 10 in; length b.p., 390 ft 5 in; 


breadth mou: `7 L 5 in; height to upper deck, 32 ft 94 in; 
draught, 24 п / in/21 ft 4 in; displacement, 10.635/9,355 
tons: deadwi isl, 60,500/5,300 tons; gross tonnage, 6.000 


tons; speed, i^ kno!» cruising range, 13,000 miles; crew, 
35 +7 reserves i; quired; passengers, six. 


Special Caspian. :-- wer 

The main enginc i. a direct-acting MAN diesel, type 
K72Z60/ 105E. built und.r licence in the German Democratic 
Republic by YEB ^. «ninenbau, Halberstadt. The plates for 
these vessels are »i/cudy being cut, and the first ship of the 
series will be laid down in August of this year. Another 
novelty in the building programme is an interesting herring 
trawler of 1,670 tons displacement, the Kaspi, designed 
specially for use in the Caspian, where peculiar conditions 
necessitate fishing with bright lights and a fish-pump. The 
first of this class are already under construction, and 22 
of them are to be supplied to the U.S.S.R. by the end of 
1968, after which a repeat order is expected. 

It is noteworthy that one of the four slipways at this ship- 
yard has been extended and equipped with a bridge crane, 
in place of the cable-crane system generally in use there, as 
also, incidentally, at VEB Warnow Werft. This suggests that 
when the time comes (soon after 1970) for VVB Schiffbau 
to start building two new ship-types of which the plans are 
approaching completion, a "Liberty" ship of about 15,000 
d.w.t., to be named the “Ekonomik”, and a bulk-carrier of 
30,000-35.000 d.w.t., VEB Mathias Thesen Werft will pro- 
duce the latter, leaving the former to VEB Warnow Werft. 
The "Ekonomik" type is intended, in the first place, for 
export to the U.S.S.R., but other countries, including some 
in the West, which have evinced interest in it could doubtless 
be accommodated. VEB Deutsche Seereederei are expected 
10 take up most, if not all, of the larger bulk-carriers. 

VEB Schiffswerft "Neptun", in Rostock, the only ship- 
yard in the German Democratic Republic with a pre-war 
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history, specialises in the building of medium-sized cargo 
ships of the order of 4,200 d.w.t., of which a large number 
have been supplied regularly to the U.S.S.R. since 1945. The 
general particulars of this type of ship have remained more 
or less unchanged over the whole of that period, but the 
main propulsion machinery was changed from steam turbine 
to diesel some years ago, and each year has seen some 
improvement and modification in design and equipment. The 
37th ship of the current "Povenets" type was launched on 
February 28 last. A somewhat modified version of this 
standard type, of 4,600 d.w.t., is in production for a West 
German shipowner, and the latest of these, the Susann von 
Bargen, was launched on January 14. The yard is building 
also, for a group of Norwegian shipowners, six smaller 
cargoships of 2,260 d.w.t., the fifth of which, the Joanita, 
was launched on February 18. 

Last, but by no means least, among the larger coastal ship- 
yards is VEB Volkswerft, Stralsund. In this yard, which has 
always specialised in building fishing vessels, the now well- 
known "Tropik" type freezer stern trawlers, of 3,200 tons 
displacement, was designed and produced. The yard, is now 


Shipyard workers! housing at Stralsund. 


building an improved version of this type, the "Atlantik", 
which, although having the same general parameters, has 
50 per cent greater catching capacity, 334 per cent greater 
freezing, and 50 per cent greater processing capacity. In 
addition, it has 10 per cent more speed. The Soviet ship- 
purchasing agency Sudoimport have ordered 103 of these 
vessels, for delivery by the end of 1970, which means that 
the yard must turn them out at a rate of 25-30 a year. Herr 
Hans Homburg. the manager of the shipyard, seemed quite 
confident, however. His yard had been able to reduce the 
building time of the “Tropik” type from 270 days to only 
150, and it was expected that this experience would enable 
the building time of "Atlantik" type to be reduced to 120 
days. 

The East German inland shipyards will not be described 
here because their output consists of ships smaller. in 
general, than is of interest to readers of this journal but it 
should be noted that two of these yards, VEB Rosslauer 
Schiffswerft, Rosslau. and VEB Elbewerft, Boizenburg, both 
on the River Elbe, each employ 1,500-1,600 workers, and 
that their aggregate annual output is great enough to be of 
considerable importance for the economy of the Republic, 
much of this being exported. 

In conclusion, it may be noted that the marketing of 
ships, etc., produced by VVB Schiffbau is carried out though 
a State marketing agency known as DIA Transport- 
maschinen, except in the case of VEB Volkswerft, Stralsund, 
which finds it more satisfactory to deal with such trans- 
actions direct. 
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combustion chamber. And in turn, this is affected by the complex airflow patterns resulting 
from the oil burner air register. One BP research project is aimed at defining the optimum 
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identified by colour and filmed over a complete range of register settings. The stills above 
show the sort of results BP is getting ; results which may soon mean cleaner burning. 
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Shipbuilding Increases in Spanish Yards 


By Robert Richards 


IN FIVE ygars Spain has increased her export sales of 
ships from nil to over $40,000,000 and now has orders from 
other nations for 41 vessels. The fact that Spanish yards 
are now producing tankers nearing the 100,000 d.w.t. mark, 
and have inquiries from all parts of the world is sufficient 
reason to examine their capabilities more closely. The total 
output of the yards in 1957 was under the 100,000-ton mark, 
while last year it was nearly 350,000 tons. Much attention 
is being paid to export possibilities and last year ships 
delivered to new foreign owners totalled 122,800 tons. 

Many orders have already been received from other 
countries. The United Arab Republic has placed an order 
for five refrigerated vessels, the first of which, the 
Hurghanda, was recently launched in Vigo; Yugoslavia 
has recently signed а contract for two cargo vessels; the 
motorship Мао has just been completed for a South 
American owner, while there are even inquiries from 
Communist China for Spanish ships. 

Each year there is а marked increase in total production, 
as well as in export figures. The Servicio Tecnico de Con- 
strucciones Navales reports that in the first three months 
of 1967 the Spanish yards completed 31 ships, an increase 
of 47 per cent on the same period of last year. The current 
boom is repezting а very much earlier one. This occurred 
when the New 


World was discovered and everyone in 
Spain set their ropes on the Americas. After Christopher 
Colombus rciiiz-z with the good news, the north coast 
of Spain expci:c; 2ec а shipbuilding boom of unprecedented 
proportions, пу 1.2 :6th Century there were more than 
1,000 sea-goinz ‹ 525]; under the Spanish flag. 

[п the 20th © гу, internal strife апа world wars pre- 
vented any real 2:0 ress until recent years. The first tanker 
built in Spain ма" ihe Campoamor, constructed in 1930 
by the firm of Ec: :alduna, Bilbao; this ship is still in 
active service, Up ĉo the start of the Civil War in 1936 
seven other tankers were constructed. After that war the 
Campillo, of 3,571 tons, and the J. Calvo Sotelo, of 8,442 
tons, were the first tankers to be delivered. A comparison 
between those first tankers and the latest launched gives 
an indication of Spanish progress: 


dwt. Speed 
10,900 


91,000 


grt 
7,875 
56,400 


14 knots 
16.5 knots 


Campoamor (1930) 
Cueta (1967) 


The total production in 1951 was just 27,307 tons; 15 
years later, it was more than 15 times that amount. Nowa- 
days it is not only the traditional markets of South America 
which are bringing export orders to Spanish yards, there 
is even a rumour of an exchange agreement between a 
British oil company to supply crude to Spain in exchange 
for tankers valued at £30 million. The home demand is 
also high, since 9 per cent of the exterior Spanish com- 
merce is carried by sea. It is calculated, that due to its age, 
26 per cent of the present merchant fleet is due for replace- 
ment, The total merchant tonnage in 1965 was 2,132,000; 
this represents an increase of 48 per cent on 1956 figures. 

From the state of the order books at present it appears 
certain that the present boom will continue. For export 
Spanish yards have orders to build 15 cargo vessels, five 
tankers, three passenger ships, three refrigerated vessels 
and four fishing trawlers—a total tonnage of 267,747. The 
home market requires 30 cargo ships, 17 tankers, seven 
passenger ferries, 12 fishing vessels with freezing capacity 
for the entire catch, and 154 fishing vessels of various types. 
The combined tonnage of export and home orders is 
1,138,396. 

There are some 45 Spanish shipbuilding firms, of which 
six have more than one yard. Of these firms, 68 per cent 
of the total capacity is located between the Portuguese and 
French borders on the north and east coasts. The yards 
in Cadiz and Seville in Southern Spain account for 30 per 
cent of the total Spanish production, however, although 
there are only six yards. This is because many of the 
northern firms concentrate on producing smaller vessels. 
In the whole country, there are only 1! yards with a out- 
put capacity of more than 15,000 tons per annum. It is 


LEFT: Acrial view of the Valencia yard of the Union Naval de Levante S.A. showing training school in background. 
RIGHT: The passenger and cargo motorship ‘Ciudad de Granada" (4.944 grt) a typical product of this yard. 
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calculated that total production capacity at present is 
approximately half a million tons and this is expected to 
increase, 

One of the most active shipyards is the Union Naval de 
Levante with yards in Valencia and Barcelona fully 


equipped for the construction of the most modern types 
of ships of up to 30,000 tons. The managing director of 
the Valencia yard stated that “this is a yard which specialises 
in specialities’. meaning that it has always built a large 
number of craft for special purposes. The Valencia yard 


The Manises. Valencia, engine works of Astilleros de Cadiz. 


was established in 1916. and the present company came 
into being as an offshoot of the parent concern. the Com- 
рама Transnx į ierranea, which was the first owner. The 
company empicy 5.150 workers in their yards. To date, 
the Valencia ' has produced 27 passenger vessels, 14 
tankers, five (2555 ships. two LPG carriers, two floating 
cranes, two “caime docks, and a large number of special 
craft, such a floating power plant for Esso which is 
now in servic: in Libya. The Valencia yard covers 
101.800 sq. mei. and has two slipways, one of 153 metres 
and the other of 180 metres. There is also a floating dock 


“esting а 20,700-bhp Manises-Sulzer 9RD-90 engine, the largest 
built in Spain. 


f 8,000 tons lifting capacity which is kept fully occupied. 

"The yard has a good record of meeting delivery times, 
къа the ships have а high standard of finish—as is to be 
* pected in a city which is the furniture-making centre of 
Kain. To quote the director again—“we concentrate more 
б quality than quantity.” 
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Near to Valencia, a little way inland, is the factory 
which produces the Sulzer type diesel engines for the large 
tankers—of 70,000 to 90,000 d.w.t. which are now being 
launched. This is situated in Manises, and is the property 
of the Astilleros de Cadiz, having formerly belonged to 
the Empresa Nacional Elcano. Astilleros de Cadiz is a 
State enterprise, and was established to help to reduce 
poverty in a depressed zone in southern Spain. It is one 
of the largest Spanish firms and one of its yards is in 
Seville, which although some 60 miles from the sea has 
always been considered by the Spanish as one of their 
most important ports. This is due to tradition as much as 
anything for Seville was the departure point for the voyages 
to the New World in the 16 Century. Well over 2,000 
men are employed in the Seville shipyard. Many of the 
vessels built there on the River Guadalquivir are now 
steaming in South American waters, maintaining the strong 
ties between old and new Spain. There are four slipways 
angled to the river and many ships of medium tonnage 
are built at this yard. 

As the name suggests, the same company of Astilleros 
de Cadiz have their astillero (shipyard) in Cadiz itself, 
and this is an important centre for the industry in Spain, 
since two other large companies—Sociedad Española de 
Construccion Naval, and the Empresa Nacional Bazan— 


The Seville yard of the Astilleros de Cadiz S.A. There are four 
berths for ships up to 24.000 dwt. 

— E 

have yards there, and the working force totals some 6,000 
skilled men. These yards are geared for the construction 
of ships up to 100.000 tons displacement and have many 
orders on their books. both from national and foreign 
owners. Among the tankers which have recently been 
launched from these yards are the Juan de Austria (71,700 
d.w.t.), the Alcantara (73.544 d.w.t.) and the Santiago 
71.000 d.w.t.). 

The greatest concentration of shipbuilding firms exists 
between the Portuguese and French frontier rivers, the 
Mifio and the Bidasoa respectively. Although there are 
many firms, the trend in this north-western part of the 
Iberian Peninsular is to build smaller vessels for the fishing 
industry. Due to their efforts it is now claimed that Spain 
has the largest fleet of fishing vessels which can freeze 
their catch completely in Europe. and the third largest in 
the world, after Japan and Russia. The catch from these 
ships in 1966 was 193.000 tons. 

Vigo is the nearest centre of importance to the Portuguese 
frontier and here there are five sizeable firms. A typical 
example is the Astilleros Hijos de J. Barreras, with some 
1,500 workers. This was founded in 1928, and now has 
three slipways. The type of ship which they usually build 
is of around 1,000 tons displacement. In fact. a vessel of 
900 d.w.t. launched on May 9 of this year is typical of 
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List ef Spanish Shipyards and installations 
Cn bim Year, => Tol — Covered — Slipways i SUN Cr: 
founded ama arca No. Length and Width f 
m | ES] Sq. metres А _ slic 
1. Barcelona Union Naval de Levanee 1880 12,000 10,500 1 70m. x 12m. 1-1 
2. Bilbao Astilleros del Cadagua 1945 2493 12,459 2 125m. x20m. 4-1 
103 m. х 14 m. 2a 
3. Bilbao Astilleros de Celaya 1925 8,505 2,020 1 58 т. x 12m 1 
4. Bilbao Compañia Euskalduna  19%%0 81,165 30,321 2 214m.x 26m. 4-2 
1. 
158 m. x 22m. 1 
5. Bilbao Maritima de Axpe 1916 6,753 3,445 1 PY 
6. Bübao Sociedad Espafiola de 1916 285,223 88,879 2 5-3 
Constnxcion Naval 260 m. x 37 m. 
220 m. x 30 m. 1 
7. Bilbao Tomas Ruiz de Velasco 1944 27,800 5,185 2-1 
1 
8. Cadiz Astilleros de Сайр 1952 388,000 65.000 2 23m «40m. 9-1 
1 
218 т 21 т 4 
9. Cadiz Empresa Nacional Bazan 1947 245,643 79,015 3 135 mil 18 m. 5-2 
(911) LF 
10. Cadiz Sociedad Espanola de 1909 262,374 66.200 2 183 m. x 28 т 5.2 
Construccion Naval 1 
92 т 32 т z 
11. Cartagena Empresa Bazan Militares 1947 280,000 78.000 by `9 т. = 20m 10- & 
Construcciones Navales $0 m. ~ 20m 2 
30 т. > 20m 
12. El Ferrol Astilleros y Talleres 1941 381,250 44.231 s Om. . 40m. 12-2 
del Noroeste S.A. om: м Bom: 5 
im. x 21m. 6 
13, Et Ferrol Empresa Nacional Bazán 1947 518.264 157.820 50 m. $-= 
50 m. < 
14. Gijón Astilleros del Cantabrico 1906 39.519 7:40 1 Cms ча 1-5 
15. соп ^ Maritima del Musel — 1940 24.200 14415 5 3.2 
i 
16. Сип S.A Metalurgica 1940 ЕТЕУ ET CM 1-5 
Duto-! elguera 
17 Cien ЗА. Juliana Constr. Gijonesa — = = Im 3-2 
ТВ xm 1 
1S Las Palmas Asvasa Details not availabe 
19, Malaga Ansorena у Compania е ” 
х ГБаһза de A«tilleres de Palms 1942 14, 100 ъ= = =. Е 
Майга Mas 
1 Daie de Astilleros de Г usuringa 1941 ии: SN E c 
San Ivan 
tfo Камен Hasse -Sambre Corche 1900 гекон ач = MESS 
Te 
SY бан Talleres (el A«tillen [LIES ШЕ ач У мне UR nm 
М Rev inte Aster de ау poss dati pon AA at eins 
ANE 5 
f Reel Empresa 8e An Velilla it asia 
ah Урны Fl Mayal HA р. агл mrg mi nm EANN S 
at Vig- A ntl р ' T TITTT TET ANA Xr 
4 Vie гм sat tm dedi [BE CU > < 
№ 
© vua п би бе вті дара" ae Kreis. Sas. 
| Won. W. $ Е 3 
H vip rd rat Ede lw Ух SU a » n 
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Where figures are not given, it does not imply that contracts, etc. do not exist, merely that details are not available. 


No. of workers Ships Production Docks or Berths, etc 
Total Steel Machinery Various ordered at 
| 550 280 190 80 n 250 tons/month 600 m. fitting berth 
2 — 39 a8 92 68 8 514 tons/month 140 m. fitting berth. 
3 nm 5 = 55 5 100 tons/month 186 m. fitting berths. 
Longliners 
4. 2,386 1,072 300 384 9 2,000 tons/month Three drydocks, over 100 m. 
700 m. fitting berth. 
5. 131 86 37 8 2 105 m. fitting berth. 
6. 3,829 1,549 1,064 1,216 1,600 months/tons Two drydocks 
779 m. fitting berth. 
1 236 214 EET 10 6 300 tons/month 441 m. fitting berth. 
8. ‘not available А Two floating, one drydock 
1,700 m. fitting berths. 
9. 1.610 252 388 670 2 500 tons/month 400 m. fitting berth. 
10. 1,647 635 672 340 31 1,000 to 2,000 One large drydock 
tons/month 1,240 m. fitting berth. 
It. 2,089 888 856 345 6 800 tons/month One floating, two drydocks 
932 m. fitting berth. 
12: 2:15 961 391 800 16 3,500 tons/month One drydock 
1,390 fitting berth. 
19: 3.611 2,154 965 492 6 2,000 tons/month One large drydock 
2,220 m. fitting berth 
14. 359 168 95 96 200 tons/month Two drydocks 
130 m. fitting berth 
15. 400 200 200 14 200 tons/month 
16. 231 3 180 tons/month Two drydocks 
17. 560 128 150 14 300 tons/month 600 m. fitting berth 
18. J 
19. 
20. 299 150 59 90 200 tons/month 125 m. fitting berth 
21. 360 ИШҮ О 104 109 110 tons/month 355 m. fitting berth 
22. 320 130 70 120 4 250 tons/month 
эз. 592 331 73 189 2 248 tons/month 2 drydocks; 520 m. f. berth - 
24. 2,229 8 700 tons/month 1 dry, 1 floating. 900 m. f. b. 
25, | 
26. 1,623 575 190 858 7 900 tons/month 2 floating; 420 m. Г. berths 
27. 238 110 107 21 400 tons/month 100 m. fitting berth 
28. 60 — 350 с ао 220 19 180 tons/month 190 m. fitting berths 
29. 1,160 751 313 96 14 500 tons/month 470 m. fitting berths 
30. 135 120 200 5 
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The many vessels which 
are fitted with Brown 
Brothers’ Stabilisers and 
Steering Gears sail 
smoothly along the 
shipping lanes of the 
world. А "calm" engen- 
derec by a skil! born of 
long years of practical 
experience in the design 
and manufacture of 
ships’ steering gears 
and stabilisers. 

The growing number af 
new ships so fltted with 
Brown Brothers' Marine 
Equipment is ample 
proof of this claim. 
Ilustrated brochures of 
the latest designs are 
available. 
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BROWN BROTHERS & СО. LTD, 

Rosebank Ironworks, Edinburgh 7 

Tel: WAVerley 2440 Telex: 72151 
Rel. No. A 973 
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the production in Vigo. Of the closed shelter type, she has 
13 wine tanks and is also suitable for the carriage of con- 
tainers, This ship is building for an important customer, 
Hijos de M. Condeminas, a firm founded in 1864. 


Further to the north of Vigo is El Ferrol dcl Caudillo, 
the birthplace of General Franco which now has the suffix 
"del Caudillo“ to commemorate this fact. There are three 
firms at El Ferrol, two of which employ about 3,500 men 
each. One of these is the Empresa Nacional Bazan: this 
has three slipways. each 850 ft long, and builds tankers of 
65.000 d.w.t. The other is the Astano yard, which recently 
launched the tanker Ceuta, the largest Spanish vessel to be 
constructed to date. Мо. 201 on their construction list, it is 
building for Fletamentos Maritimos S.A. and will be fitted 
with fully automatic controls, a bulbous bow, and a diesel 
engine of 20.700 bhp from Valencia. When fully loaded it 
will have a displacement of 115,800 tons. This tanker will 
be followed by others of the same type. 


Along the northern part of the Spanish coast, there are 
many smaller yards, each with its own speciality. Bilbao 
has the greatest number of different firms, with more than 
a dozen yards producing ships of all types. The two most 
important are the Sociedad Espanola de Construccion Naval 
and the Сотрата Euskalduna, which produced the first 
Spanish tanker in 1930. The latter concern has two slipways, 
employs some 2,500 men, and has nine ships on order at 
the moment. 


To complete the circuit of the Spanish coasts. the only 
other city ch has a number of yards, is Barcelona. 
Although this city is universally recognised as the industrial 
centre of Spain «nd a great port, as far as the shipbuilding 
industry is concerned, however, it falls far behind. There 
are only three firms in Barcelona and the ‘only one of 
any importance is now a branch of the Union Naval de 
Levante. This came under the control of that progressive 
firm in 1962, although the yard has been functioning since 
1850. the year when the MacAndrews Company started 
operations in Valencia to ship out fruit. The yard in 
Barcelona has some 500 skilled men, and is concerned with 
the construction of small ships and major repairs. 

The reason why Barcelona has small shipbuilding im- 
portance is that most of the principal shipyards are State 
owned concerns and were built in the depressed parts of 
the country to provide employment—such as those in Seville 
and Cadiz. 

After this brief tour of the Spanish shipyards, it is in- 
teresting to touch on some of the other factors involved, 
such as labour. In Spain, strikes are still illegal, and labour 
costs are below those of other countries. Normally, there 
are good relations between the employers and the employees, 
and industrial troubles are rarc. Many of the larger firms 
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Motor tanker ‘Alcantara ' (73,544 dwt) delivered last year by 
Astilleros de Cadiz (Cadiz yard) to Spanish owners. 


maintain their own instructional schools and there is an 
ample supply of trained and skilled men available. 

The country is becoming increasingly independent. and 
while a few years ago steel had to be bought in, now there 
is a high "anti-dumping" tariff and the home production 
supplies nearly all needs. Steel output increased last year 
to the figure of 3,750.000 tons. and with plans for fresh 
steel works there are no problems in this respect. 

This review of the Spanish industry illustrates the fact 
that shipbuilding is becoming of greater importance each 
year. The economic boom which now places Spain's 
economic growth rate among the first in European countries 
is also reflected in the centuries-old shipbuilding trade, and 
with increasing export orders. it seems certain that this 
expansion will continuc. 


Special purpose craft from the Union Naval de Levante, Valencia. LEFT: River ferry ‘Ciudad de Formosa" for Argentine. 
RIGHT: A floating power plant for Libya. 
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Firths new Contract Carpet Ranges cover 
every requirement of the Architect and 
Interior Designer and include a wide range 
of modern and traditional designs аз well 
as colourful ranges of Plain qualities. 
Alldesigns have been created in Firth’s 
Design Studio which is also available to 
Greate special designs and colourings to 
suit the style of & particular project. 
Tilustrated below is one of the new designs 
from our Showroom Range and one from 

| our Oxford Range, 

| 

| 


EIRTH CARPETS LTD 
BRIGHOUSE, YORKSHIR! 


The design a 
modern des 
colourways 


‚ Extra Super Oxford, De Luxe )x 
рога and 54" Воду. 80°. Wool, 20% Nylon. 


Illustrated is design No. 35/SR931, one of four designs 
available in tw 


olourways in our Showroom Quality 
reated to fill the need for a medium 


hard-wearing, textured carpet for Showrooms 
milar situations. Made in 80% Wool, 20% Nylon in 
21", 96" and 54" Body. 
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SHIP FURNISHINGS AND FITTINGS 


Ву С. V. Petit 


Flame Resistant Arborite 


ARBORITE Ltd. recently announced a major breakthrough 
in the production of a decorative laminate which complies 
with the surface spread of flame requirements of Class ! 
to B.S. 476 part one—1953, and with the mechanical pro- 
perties of the 1/16-in. standard grade of laminate as defined 
in B.S. 3794. Known as Arborite FSIX this completely new 
flame retardent laminate retains the "easy to work" qualities 
of the well known standard grade, and is available in a 
range of thicknesses from '/;,-in to '/,-in in all the patterns 
and colours and finishes of the Arborite range. The | mm, 
Jein, '/,-in decorative laminate and !/,,-in backing sheet of 
Arborite FSIX are now covered by the Surface Spread of 
Flame Test Certificate required by the Building Regulations, 
1965, and the Scottish Regulations, 1963. Board of Trade 
Certificates have also been received covering the use of '/,,-in 
and | mm Arborite FSIX grade in ships. 

Since they received the FROSI certificate for their FPI 
grade in 1964, Arborite have continued their research into 
why flame resistant decorative laminate tended to be more 
brittle and therefore demanded more care in handling and 
machining. Arhorite have had their own findings checked 
by the ind Gent research laboratories of R.H. Harry 
Stanger in Elstrce to confirm that the new FSIX conforms 
to the mechsuical properties of standard '/,,-in laminate 
under BS 3721, As a result Arborite FSIX has (a) the cross 
breaking sire: required by BS 3794; (b) impact strength 
improved to 7 7794 level; (c) water absorption meeting the 


requirement: BS 3794 standard; (d) dimensional stability 
and abrasic™ stance conforming to BS 3794; and (e) 
flexural med:ius comparable with standard grades of 
laminate. 


Arborite worxed with the Reed Paper Group whose 
Aylesford Paper Mills conversion section have for many 
years been impregnating kraft paper. Arborite’s sister com- 
pany in Canada, Domtar Pulp and Paper, Ltd., supplied the 
paper for this development. At Reed's suggestion I.C.1 
Plastics Division were invited to join in the research. The 
result is that Reed now supplies to Arborite a kraft paper 
impregnated with a special formulation of an І.С.І. resin 
which gives to the new Arborite FSIX all the mechanical 


Turnall asbestos ships' board used for bulkhead linings, ceiling 
and doors aboard ‘ Daphnella.’ 


properties demanded by BS 3794 and the essential low 
spread of flame to BS 476 required by the Building Regula- 
tions. The success of this joint venture is believed to put 
Arborite well ahead of other decorative laminate manufac- 
turers throughout the world. Arborite FSIX will now 
effectively meet the needs of shipbuilding and transport 
customers and of fabricators who have to satisfy the 
requirements of the new regulations which now govern the 
use of decorative laminates in buildings of all kinds. 


Turnall Asbestos Ships’ Board 


Designed to meet the requirements for “А” and “В” class, 
fire-resisting divisions specified in the Merchant Shipping 
(Cargo Ships Construction and Survey) Rules, 1965, for 
vessels of 4,000 tons and over, and the Merchant shipping 
(Passenger Ships Construction) Rules 1965, which implement 
the recommendations of the 1960 International Convention 
for the safety of life at sea, "Turnall" ships’ board is clas- 
sified as non-combustible in accordance with BS 476/Part 1/ 
Section 1/1953. *'Turnall" asbestos ships board has been 
used for bulkhead linings. ceilings and doors aboard the 
tanker Daphnella, one of four new tankers for Shell which 


Extensive use of Polyflor flooring aboard the Shell tanker "Sepia". 
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Selective 
R CONDITIONNG. 


wherever you choose 
without extra ducting 


The new Norris ‘Voyager’ is the neatest installation in shipboard air p — —— — — — — — m= === 
conditioning. You can add that extra comfort to individualcabinareas, у Forfulldetails and technical data post 
state rooms, mess rooms etc. without extra ducting. Compact, simply | coupon to, Norris armine ga Ltd., 
installed, quiet and easy to maintain, ‘Voyager’ is a totally self- | Newcastle upon Tyne, d 
contained unít requiring only normal sea water service and electrical Please send full details of the ‘Voyager’ ai; 
connections to make it operative. Contemporary-styled controls offer | conditioning unit. 
manual or auto selections, accurate thermostatic settings and grilles | 
which turn to give directional flow as desired. The handsome finish in | 

| 


Мате.... 
blue/grey and cream is highly resistant to marine atmospheres. 


NORRIS WARMING COMPANY LIMITED Address and Company .... ... «esee $ 


Cross House, Westgate Road, 
Newcastle upon Tyne 1. Tel: 611071 
(8 lines) Cables: Norrisent, 
Newcastle upon Tyne. Telex: 53289. 
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incorporate about 350,000 sq ft of ships’ board supplied by 
Turners Asbestos Cement Co. Ltd., a Turner & Newall 
company. 


Perstop 


For more than 15 years, Perstop plastic laminate has been 
used as surfacing on board all types of ships. Recent installa- 
tions in new buildings include the m.s. Saga, where Perstop 
was used in bridge spaces, passenger and crew accommoda- 
tion, as well as in domestic spaces including the kitchen. In 
the turbine tanker Sea Spirit, Perstop was used throughout 
the officers’ and crew quarters. Aboard the m.s. Kungsholm, 
special designs were used in the passengers’ dining saloon. 
In the m.s. Sagafjord, Perstop was used for surfaces in 
passenger cabins, hairdressing salons and shops, and the 
cafeteria where it was also used for table tops—Perstop is 
so tough that it cannot be scratched by table utensils, and so 
attractive that table cloths are not necessary. Perstop was 
also widely used in the Sagafjord's swimming pools and 
gymnasium, 


Warerite 


More than 60.000 sq ft of Warerite decorative laminate, 
bonded to "Turnall" ships’ board. has been used in the 


Warerite in captain's dayroom aboard the ‘Sir Galahad.’ 


recently comp.cied Ministry of Transport logistic vessel Sir 
Galahad. The material provides a permanent decorative sur- 
face to doors, bulkheads and linings. The vessel has been 
designed to carry much of the equipment currently used by 
the Army, and has crew and Army personnel accommoda- 
tion of the highest standard. Sir Galahad was constructed 
by Alexander Stephen & Sons Ltd., of Glasgow. 


Bernard Wardle's “Cirrotex” 


Nearly 100 different effects comprising Cirrotex, a new 
range of vinyl bulkhead coverings by the makers of "Cirrus", 
have been based upon two years of research into the design 
requirements of leading architects, designers and ship furni- 
shers. The range was introduced earlier this year by 
Bernard Wardle (Everfiex), Ltd., who are convinced that 
their decision to undertake such thorough research, in con- 
junction with Design Research Unit, means that with 
Cirrotex, designers will have the most comprehensive and 
highly co-ordinated selection of colours, textures and 
patterns to be found in a single range of vinyl fabrics. The 
colourways will give an extensive choice of light background 
tones together with a very carefully judged number of 
deeper and brighter colours. The new effects include 31 
plain colours, each offered in two grains; Sylk a fine overall 
pattern providing a silky sheen; and Strand, a more robust 
vertical rib, to provide a "stronger" appearance. In addition, 
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“Trimline” ceiling or bulkhead light. 


there are four other designs, each in nine of the 31 colours. 
Two of these four designs are Sack and Shimmer, the 
former being available in simple earth shades, and the latter, 
a highly glazed stripe, in the more sophisticated colours. The 
remaining two designs, Strata and Stripe, are both printed 
effects in combinations of the basic colour range. Cirrotex 
is being produced in a new quality and marketed in standard 
lengths of 45 to 50 yds., 50-in wide. 


“Trimline” Ceiling or Bulkhead Light 


Merchant Adventurers, Ltd., have recently introduced an 
all-plastic ceiling or bulkhead light called the “Trimline”. 
Moulded by, and developed in conjunction with the Streetly 
Manufacturing Co. Ltd., (a Turner & Newall company), it 
is a waterproof fitting made possible by the excellent heat 
resistance of polypropylene which allows the model to be 
unventilated and still meet the requirements of BS 3820 with 
ease. Of simple drum shape the interior has been so 
arranged to enable the upper and lower halves to be of the 
same diameter. This not only allows the diffuser to “snap- 
fit" but adds a crispness to the styling. First adopted for 
Government housing projects the "Trimline", with a variety 
of fixings, is now on general sale extending to new markets 
in Europe and Africa. 


Dunlop Semtex 


"Born on land, brought up on board ship," is an ex- 
pression often used in connection with the Dunlop Semtex 


Dunlop Vynolay "Cadiz" design flexible vinyl sheet flooring. 
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SHIP FURNISHING 


OFFICERS DINING SALOON SMOKING ROOM 


REFRIGERATED CARGO LINER “MAJESTIC” 


BUILDERS: ALEYAN DER STEPHEN å SONS LTD. OWNERS: SHAW SAVILL & АІ ВІО ч CO. LTD. 
FURNISHED THROUGHOUT BY: 
TELEPHONE: C. W. B U. RN. ES 16 TD. SHIPS SERVICED 


"ALENTT: Р 
ё, à od 428-432 LEY STREET, ND cer MA. 
т E ILFORD, ESSEX TO ALL MAIN PORTS 


Rei. Ne. A 971 


The “ Fairclough" Ргез:°з Installation for 
Hot and Cold Fresh V\::er and Sanitary 
Salt Water Services has .cr years proved 
thoroughly reliable and е ient. 

Being fully automatic it is simple to operate 
and maintain. . Your enquiries will receive 
careful attention — merely inform us of the 
size of the ship and the number of draw-off. 
points and we will quote for a reliable and 
trouble-free installation. 


HAROLD FAIRCLOUGH 
(Heating) Limited 
Specialists in the design and installation of 


complete Hot, Cold and Salt Water Ser- 
vices and Heating. 


FREDERICK STREET, 
SUNDERLAND 


Telephone 57501 (2 lines) 


Rel. No. A 978 
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company's products, From covering the decks of ships with 
the original Semtex product, the Marine Division has ad- 
vanced to the stage of supplying deck and floor coverings 
for all purposes and all areas on board ships and other 
marine fabrications. The oil drilling rig Sea Quest, built for 
British Petroleum by Harland & Wolff, was fitted out with 
21,000 sq ft of Dunlop Semtex “Gripdec”, and the Dutch- 
built Shell tanker Diloma carries some 6,300 sq ft of Dunlop 
Semflex tiles and sheet laid throughout accommodation 
spaces. The Spero, second of the England Sweden Line's 
new passenger/car ferries, was decked and floored through- 
out by Dunlop Semtex Liverpool branch, apart from the 
floor in the bridge deck lounge. Altogether, some 90,000 
sq ft of flooring and decking materials were supplied by 
Dunlop Semtex. The topsail schooner Sir Winston Churchill 
has large areas laid with Dunlop Semflex and Dunlop 
SX547B, a natural latex-based, mineral-filled underlay. 
Domestic spaces are floored with Dunlop Semprene 
Terrazzo, a natural latex-based fleximer with marble chip 
filler which is fire, oil and grease resistant, while the deck- 
house top, amidships, is laid with Gripdec, a chemical 
rubber-based non-slip coating. 


Dundee Linoleum Company 

А new range of "Heelmaster" 3.20-mm and 2.50-mm 
linoleum was introduced earlier this year by the Dundee 
Linoleum Company. The Marble range has been increased 
from 20 to 24 colourings by dropping three and introducing 
seven others — Cotswold, Mushroom, Flame, Mustard, Terra- 
cotta, Smoke and Moonlight. The рат "Heelmaster" range 
remains at seven colourings although a new medium shade 
of grey has been introduced in place of the original lighter 
shade. Well-known passenger liners in which vast quantities 
of Dundee ducts have been laid include the Ruahine, 
Rangitane, Chissan, Cathay and Iberia. 


Polyflor 

Manufactured by James Halstead Ltd., Polyflor is formu- 
lated as а 5 homogeneous mass from a carefully pro- 
portioned conis'ned of P.V.C. resins, inorganic fillers, plasti- 
cisers, lubrice xis. stabilisers and pigments. The inherent 
qualities of i: composition provide a flooring material that 
is tough, durciic, extremely hard-wearing, flexible, attractive 
in appearan.. and quiet to the tread. Polyflor is an inert 
material containing no vegetable matter or volatile chemi- 
cals, thus eliminating the possibility of decomposition and 
spontaneous ignition. Tests have shown that Polyflor has 
quite remarkable wearing qualities and possesses many 
distinct advantages over the majority of conventional types 
of flooring. Among many shipboard applications, it has 
been extensively used in accommodation aboard the 66,000 
d.w.t. Shell tanker Sepia. 


se ИИ 


“Anchor” matting from Wiltshire Carpets Ltd. 
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An example of Carpet Trades Fontainebleau range, an original 
French Napoleon Ш design. 


Contract Carpeting 


The carpet and floor coverings industry has the reputation 
of being among the most consistently successful and export- 
minded industries in Britain. This reputation is, if anything, 
enhanced by the 1966 trading figures which show that, 
despite economic conditions and world-wide battle for sales, 
exports of carpets and rugs have shown a marked increase 
from 7.9 m. yards valued at £12.2 m. to 8.6 m. yards valued 
at £13 m. There is no denying that in 1967 the trade faces 
a difficult period in retail trade, as long as the squeeze lasts. 
But, if immediate prospects of increased retail sales are 
unexciting there is still the rapidly expanding market offered 
by contract sales. This is a market that is already proving 
10 be a rich field for the industry and one that it has been 
quick to exploit, judging from the number and variety of 
contracts either completed or signed during recent months. 
The importance of this market was directly reflected by the 
large number of contract ranges displayed at this year's 
Carpex Fair at Earls Court, the largest and most com- 
prehensive floor coverings fair ever staged in the U.K. 
Hitherto, this event has been regarded by the trade largely 
as an exhibition at which firms showed mainly their domestic 
ranges, This year, however, more emphasis was placed on 
the contract field, with highly successful results. John 
Crossley & Sons Ltd. opened new London premises at 41/2 
Berners Street, W.1, last May with a whole floor devoted 
to contract qualities. Offices are on the fourth floor and a 
spacious and well-lighted studio on the fifth. 

In view of the value of increased exports, particular 
emphasis is laid today on designs and qualities likely to meet 
the needs of overseas markets, particularly in Europe. То 
ensure that their Fontainebleau carpet squares were exactly 
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PROGRESS IN 
COMPRESSED AIR! 


WITH THE COMPACT INEXPENSIVE 


HEATLESS DRYER 


FOR BONE DRY COMPRESSED AIR 
DEWPOINT MINUS 80°C 


SIZES FROM 3 cfm TO 4,000 cfm 
PRESSURES FROM 50 psi TO 4,000 psi 


Packaged COMPRESSOR and DRYER 
units manufactured 


"Kk Za 


FULLY AUTOMATIC Ж RELIABLE 
CONTINUOUSLY RATED 

EASILY INSTALLED 

POWER CONSUMPTION 100 WATTS 
NOT AFFECTED BY OILY AIR 


THE WORLD’S MOST MODERN DRYER 


Suitable for all pneumatic installations and 
essential for reliable automation. 


RIMER MANUFACTURING CO. LTD, 
MELINGRIFFITH WORKS, 
WHITCHURCH, CARDIFF, 

SOUTH WALES. 
Tel: CARDIFF 63205 


Ref. No. A 979 
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Y Passenger Liners 
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%» R.M.S. “QUEEN ELIZABETH” 

GY R.M.S. “QUEEN MARY” 

А AND FOR THE FOLLOWING SHIPPING COMPANIES 
Y, Cunard Steam Ship Co., Limited 

#7 Canadian Pacific Steamships, Limited 


KA New Zealand Shipping Co., Limited 
Elders and Fyffes, Limited 

British Railways Southern Region 
KA Thoresen Car Ferry Service 

Bergen Steamship Co., Limited 
Show Savill & Albion Co. Limited 
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right for the French market for which they were originally 
designed, Carpet Trades Ltd.'s design staff not only had 
the benefit of the advice of their French distributor's, 
С. М. A. Tapis, but one of their designers is now perma- 
nently stationed at the distributor's Paris headquarters. In 
order to obtain the delicate pastels essential to an authentic 
reproduction of the designs, a special woollen yarn is used, 
and certain of the company’s Axminster looms have been 
modified to produce the squares in the metric sizes preferred 
on the Continent. As a result, not only are these squares 
very successful all over France but they are selling well in 
most other European markets. Three new designs have been 
added to this very successful range: No. 5616/04, a 
Directoire design in pink; No. 5617/04, a Louis XVI design, 
and No. 5615/02, a Napoleon III design. 

Firth Carpet Ltd.'s "Oxford" range is a Wilton weave with 
a Bacryl soft backing. It has an 80 per cent wool, 20 per 
cent nylon pile yarn and is offered in 3/4, 4/4, and 6/4 
body. It is available in four quality variants and there 
is a total of 12 designs, each available in two or three 
colourings, though other colourings can be made on request. 
The majority of the "Oxford" range designs are small geo- 
metrics. Some designs use plain and twisted pile for design 
effects. 

Wiltshire Carpets Ltd. have acquired the sole U.K. con- 
cession for an entirely new mat product. "Anchor", manu- 


Ported r 


“Vermoni” chair upholstered with Tygay fabric. 


factured in France by a new process whereby the coir fibres 
are held firmly in a backing of vinyl chloride. This plastic 
backing is impermeable by water and is uneffected by acids. 
The mat can be cut into any shape with a knife, and as it 
does not fray or unravel, no binding is necessary. The mat 
washed easily and dries quickly; in addition, dust cannot 
pass through the plastic backing and can be removed simply 
by vacuum cleaning. It can be stuck to any type of floor 
and can be seamed by welding or with adhesive tape. 
"Anchor" is offered in three colours, natural, anthracite, 
and red/black, in rolls of about 12 yards in widths of about 
39 in. and 78 in., about 1 in. thick. 


Furniture 
G. N. Burgess & Co. Ltd., one of the few manufacturers 
in the U.K. who make both indoor and deck furniture, dis- 


played a wide range of new designs in both hotel and ship- - 


board reception and executive suite furniture at the 1967 
National Contract Furnishing Exhibition. The largest and 
most luxurious item was their new chesterfield, 8 ft in 
length, with a steel frame construction, and covered in 
Connolly hide, deep buttoned for a luxury finish. This 
chesterfield retails for about £300. 

A new range of chairs from Dancer & Hearne Ltd., both 


G 
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stack and link, and incorporate several unique features 
making them idcal for use in ships’ reception areas, bars, 
etc. Designed by Peter Hayward, MSIA, the main features 
of the "Prestwood" range include an integral linking 
system which cannot be broken, and which effectively 
gives the advantage, when the chairs are linked, of greater 
seating capacity than the number of chairs used. This is 
achieved by the specially designed linking system which 
enables comfortable seating for, say, five people from four 
linked chairs. 


Margo Fabrics for “04” 


Margo's "Alnwick" upholstery fabric has been selected 
for chair covering in crew accommodation of the Q4. An 
order has been placed for 660 yards of an olive/orange 
shade for delivery later this year. "Alnwick", a robust and 
attractive fabric, is a heavy 50 per cent wool, 50 per cent 
fibro quality in a hopsack weave. This order is the first result 
of 15 months' intensive work by Margo's contract division 
headed by Mr. J. A. Y. French. A number of other Margo 
fabrics, specially developed with the Q4 in mind, are also 
under consideration. The designs were evolved in close co- 
operation with the Cunard Line's furnishing department and 
their appointed designers. They comprise not only upholstery 
fabrics, but also bedspreads, curtaining and wall coverings. 


Moygashel ready-to-hand curtains. 


"Tygay" Upholstery Fabrics 

A nylon/viscose mixture is one of the two new designs 
recently added to the range of "Tygay" upholstery fabrics 
from Fothergill & Harvey Ltd. Shown in the illustration on 
this page, the chair from the "Vermont" suite manufactured 
by R. W. Toothill Ltd., the 50-in wide fabric has a two-tone 
textured surface with a pleasant silky handle. Its Martindale 
tests have shown results of 50.000 rubs plus. The other new 
fabric, B.431, is a nylon/cotton satin with 100 per cent 
nylon face which has given Martindale results of 80,000 
rubs plus. In addition to being available in the wide range 
of colours offered from stock, both fabrics can be piece-dyed 
to furniture manufacturers’ special requirements. 


Ready-to-hang Curtains 

Moygashel Furnishing Fabrics are entering the ready- 
made curtain market. At present this is a pilot scheme being 
run on a limited scale but in due course will be enlarged 
on a country-wide basis. The well-established popular quali- 
ties Nairn, Lorne and Montrose have been chosen for these 
curtains. Each range of ready-to-hang curtains is available 
in 12 different colours. The curtains are in pairs of one width 
and a width-and-half, and in three lengths of 54 in, 72 in, 
and 78 in. 
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The Half-Year in the Freight Market 


Big Ships Increase Their Grip 


One of the features this year has been the absorption of 
still larger bulk-carriers into some of the main trades. 
Until last year. charterers in the United States/Japan scrap 
business could scarcely be persuaded to look at any ship 
but a "Liberty" or similar warbuilt type. Then a few bulk- 
carriers were tried and today the fixture of a "Liberty" for 
this run is a rarity. Shippers of lumber from British 
Columbia had for some time been taking bulk-carriers of 
around 20,000 tons, but this year have chartered some of 
35.000 tons and even one of 45.000 tons. In the U.S./Japan 
grain trade. although the 13,500-tonner is still popular— 
particularly from North Pacific ports—quite a number of 
vessels of 20.000 tons. or over, have been engaged. This 
also applies to the Canada/Japan trade. The Indian Govern- 
ment went further in the matter of size when, in April, 
they closed а 60,000-tonner from the St. Lawrence and 
another bulk-carvier for a рам cargo of 75,000 tons from 
British Columbia. 

Perhaps the voti startling break with tradition, however, 
was made Бу ^ustralian Wheat Board, when fixing a 
part cargo of № tons in the bulk-carrier Eeklo to the 
U.K., with t "ment at Amsterdam, where a fleet of 
coasters rangii .in 250 to 4.500 tons was waiting to take 
the wheat to ‘ous ports in Great Britain and Eire. 
Hitherto, cars Australian grain for this country have 
been carried idy ships, discharging at two or three 
ports, accord: size. This was in the nature of an 
experiment ai. parently was successful, as it is under- 
stood that fur... ‘urge tonnage has been fixed on similar 
lines, Presumz iherefore, this method will form part, 
perhaps a largo rt, of the future pattern of Australian 
grain shipment: © the U.K. and Eire. 


Western Markcis Start Badly But Recover 


At the turn of the year, there was a distinct lack of 
Christmas cheer for owners of tramp tonnage and chances 
of a prosperous New Year appeared to be somewhat remote. 
The partial rally in freight rates from west 10 east which 
had taken place carly in December, 1966, soon petered out 
and trading remained slow until the second half of January, 
1967. In the meantime, a 35,000-ton bulk-carrier accepted 
$2.50 from U.S. Gulf 1o the Continent with grain and a 
“new low" of $7.75. also for grain, was agreed for large 
tonnage from the same area to Japan. The Indians cut 
the figure for handy dry cargo ships from the Gulf from 
925. ба. to 90s., then to 86s. and finally to 815. 6d. Prior 
to that they had taken a 33,000-ton bulk carrier from Gulf 
to Calcutta at 82s. 64., stipulating owners’ vacuvators and 
lightening for owners’ account. Early orders to the Continent 
left uncovered led to charterers coming under some pressure 
and the Gulf/Continent rate for a 30,000-tonner improved 
to $3.30, then jumped to $4 on f.i.o. terms, but the figure 
for Japan rose only slowly. 

Thereafter, the Transatlantic rate see-sawed, down to 
$3 for a 40,000-tonner, then back to $4.10 for the 30,000-ton 
size. During this time, the Gulf/Japan level had continued 
gradually to improve and $9, $9.50 and $10 were marked 
up for vessels of around 20,000 tons. Eventually, early in 


March, $10.50 was paid and with this support a 22,000-ton 
bulk carrier secured $4.90 from Gulf to Holland, the best 
rate since November, 1966, and an 18,000-ton tanker ob- 
tained $3.75 to Rotterdam direct. Not unnaturally, levels for 
American grain and fertilisers to India had also risen and 
further support was given to the market by some active 
chartering for Chinese account for fertilisers from the 
Continent, Italy and North Africa. Later in March, the 
Indians chartered tonnage for grain from the St. Lawrence 
for which they paid 95s., compared with the current figure 
of 97s. 6d. from the Gulf. 

The Transatlantic grain rate to the Continent continued 
to wobble, but the figure for Japan moved steadily up and 
during April touched $1225 for early, medium-sized 
tonnage, The Indians paid 100s. for grain from the Gulf, 
but then switched to really large vessels, taking a 60,000- 
ton bulk-carrier from the St. Lawrence and a 36,000-ton 
tanker from Bai Comeau. At the same time, figures for 
fertilisers to India had reached $14 for bulk from Northern 
Range and $15 for bagged from the Gulf. In the first half 
of May, grain rates to the Continent and Japan were 
definitely easier, though the Indians still had to pay 995. 
for handy dry-cargo ships from the Gulf. Then, just as 
markets, almost everywhere, appeared to be showing a 
firmer tendency, the whole atmosphere began to be affected 
by the mounting tension in the Middle East. 


River Plate 


This was one of the very few markets which, at the 
beginning of the year, held out some hopes of developing 
favourably, but these hopes were never really fulfilled. On 
several occasions. and particularly in April, charterers 
appeared to be short of early tonnage, and rates seemed all 
set to move up. Each time, except for one or two isolated 
fixtures, owners were disappointed and almost invariably 
the reason was the availability, sometimes unexpected, of 
tankers. These ships are becoming more and more popular 
in this trade, except, of course, for Japan and this year— 
rather unexpectedly—China. Since purchasing 100,000 tons 
of Argentine grain a few months ago, the Chinese dealt 
only with dry cargo tonnage. Incidentally, business to Japan 
was the only exception to owners’ disappointments men- 
tioned above. The rate, which began the year at 107s. 6d., 
rose steadily until in April, when 120s. was touched. Brazil, 
so far, has been quite active in exporting grain and sugar. 


Pacific Coast Trades 


Apart from the Indian Government's periodic entries into 
the freight market. business from the main North Pacific 
ports was, for almost the first five months, of a rather 
drab and humdrum nature, although it must be admitted 
that the export of grain from the west coast of Mexico 
appeared to be developing steadily with, at times, sufficient 
variation in the freight rates to be interesting. However, 
the Indians provided a little variety as, in addition to their 
customary fixing for grain from U.S. ports, they also 
chartered for wheat from British Columbia and flour and 
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fertilisers from Vancouver. In the matter of Canadian wheat, 
they caused a sensation by taking a vary large bulk-carrier, 
understood to be of about 100,000 tons, for a part cargo 
of 75,000 tons. Full details of this fixture were not dis- 
closed, but it was thought that the rate was slightly under 
70s. to cast coast India with, of course, full lightening for 
owners’ account. 

For over 12 months the rate for a ship of, say, 13,000 
to 15.000 tons from North Pacific ports to Japan with heavy 
grain had stood at $7.50, but the commission had varied 
from fixture to fixture. As it was by no means possible 
always to discover the amount of commission and, even 
when a figure was given, to ascertain whether the percentage 
represented an address commision or a total commission, 
the situation was a trifle confusing. Eventually, on May 
24, the fixture of a 13,500-ton vessel was reported at $7.85 
with 5 per cent total commission. Subsequently, business 
was done at $8, with 3} per cent total and, later still, there 
was a persistent rumour that $9 had been paid, with 
31 per cent total, but this could not be fully confirmed. 

For the rest, the Chinese closed a few bulk-carriers for 
Canadian wheat, there were the usual occasional bookings 
for fishmeal from Peru to the Continent and, of course, 
from time to time, the customary reports of large tonnage 
fixed from Peru to Japan with ore. 


South Africa 


South Africa made a welcome return to the business of 
exporting maize on much the same scale as she used to 
do before successive crops were ruined. Shipments com- 
menced in March and details of some of the first few 
fixtures were not «:.closed. For some time now, however. 
the South African ‘Маме Board has been putting up four 
and sometimes п... ~ rgoes for tender each week and details 
of business don : more readily given. As might have 
been expected, 1: iants found it comparatively easy to 
charter to U.K.’ > ;tinent, but a little more difficult to 
fix to Japan. Th. © ‘с to Japan began at 615. 3d. for three 
ports of discharge . ` adually improved, then fell back below 
the original бри”: steadied and subsequently rose sharply 
to over 70s. А! * 2 beginning of February, the figure for 
sugar from Ман 115 to the U.K. stood at 52s. 6d. Tate 
and Lyle, now becx in the market after the usual seasonal 
interval are currenliy paying 62s. 6d. for this voyage, albeit 
for handy tonnage. 


Far East 


Although it has been an active time in the Australian 
trades--the wheat crop constitutes yet another record— 
Far Eastern markets. on the whole, have been rather dull 
and lethargic. depressed by the availability of so much 
tonnage. Аг the beginning of the year, the Australia/U.K. 
rate for wheat was 87s. 6d. from Eastern States, 77s. 6d. 
from West Australia. but practically no business was done 
for the first six or seven weeks. Then, in the second half 
of February, tonnage was fixed at 72s. 64. from West 
Australia—5s. down. The rate for sugar to the U.K. from 
Queensland or Fiji began at 90s. but this was cut, by stages. 
until in mid-February the figure was 83s. 9d. for a handy 
ship. However, it has since recovered to 90s. Meantime, 
business was done for wheat to India. Pakistan, Lumut, 
Japan, China, South Africa and Brazil (believed to be the 
first sale of Australian wheat to Brazil), for flour to India 
and Ceylon and for coal and sugar to Japan. Rates, 
however, were not very rewarding and, for the most part, 
tended to decline. Indian ore trades remained slow and 
disappointing. little business being done to this side and 
the Japanese lifting most of their cargoes in their own or 
time chartered vessels. For most of the time the figure 
- for Philippines copra ranged from 16 to 19 cents, according 
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to the type of vessel. Other "first time" business Was a cargo 
of 20,000 tons of ore from Groote Island (Northern Terri- 
tory) to Santos in March. No further such fixtures have 
been reported since. 


Time Charter 


There have been very few highlights in this section of 
the market since the beginning of the year, but some 
features are worth commenting upon. Naturally, with the 
constant flow of tonnage from this side—including, of 
course, the eastern coasts of the United States and Canada 
—to India, Japan, China and other Far Eastern destinations, 
charterers taking delivery in the Far East have almost 
always been able to secure tonnage at lower rates than 
charterers with orders for delivery in the west. 

Until well into April, the accepted rates for warbuilt 
vessels, such as the “Liberty” type, varied a little under to 
a little over $800 daily for short periods of grain lightening 
at ports in India and Pakistan and for trips from India to 
Japan the standard figure was 16$, or slightly less, per ton 
deadweight. When, however, the Indian Government began 
to ship American and Canadian grain in very large bulk- 
carriers and super-tankers, the demand for handy ships for 
lightening increased considerably and rates rose accordingly. 
Although much of this business was not reported, it was 
believed that a number of fixtures were arranged at $900 
daily and over. 

Other points of interest were the engagement of larger 
and larger vessels by lumber shippers for trips from British 
Columbia to eastern U.S. ports and the U.K., the persistent 
fixing by Marcona of ships of up to 50.000 tons for round 
voyage from Japan via Port Hedland and, not least, the 
quite attractive rates which liner companies—and others— 
had to pay, at times, for vessels of a particular type and in 
a suitable position to give delivery in the west. Except for 
one or two quiet spells, both the Chinese and the Japanese 
were consistent operators throughout. 


War In The Middle East 


Markets which, in April. had appeared to be in a reason- 
ably healthy state, experienced some recession during the 
first part of May. Subsequently, there were signs that they 
were recovering, but by that time affairs in the Middle East 
were moving towards a crisis and there appeared to be a 
strong possibility of war breaking out between Israel and 
Arab countries. There was, of course, a good deal of specu- 
lation as to how the freight market would react and most 
owners appeared to anticipate a rise in rates and a prob- 
able increase in trade. In the event, during the 10 days or 
so, prior to the actual outbreak of hostilities, trading slowed 
down very considerably and rates were scarcely affected. 
Owners asked for more money and charterers although 
prepared to “raise their sights" a little, held off rather than 
pay the increases required. When the fighting commenced, 
business came virtually to a standstill. [t was not expected 
that the war would be a long one, providing it remained 
localised, but probably few imagined that it would be so 
such brief duration. Better rates have been paid once or 
twice for grain from Gulf and North Pacific port to Japan, 
although it is by no means certain that this was directly 
attributable to the war, and higher figures have also been 
conceded for grain from St. Lawrence and Gulf to the 
Continent. The problem now. of course, is how long it will 
be before the Suez Canal is cleared and reopened. The 
closing of the Canal will probably lead to temporary short- 
ages of tonnage in certain areas and inevitably higher rates 
will have to be paid for voyages via Cape which would 
normally have been made via Suez. The question is, what 
will be the extent of the rises and how long will they be 
maintained? 
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MARINE INSURANCE 


A Review of the First Half of 1967 


Ir has, indeed, been an eventful six months. As generally 
predicted, underwriting accounts have revealed a worsening 
trend since 1964 with, in a number of cases, substantial 
losses in 1965 to which hurricane "Betsy" largely contri- 
buted; while in 1966 an all-time record total loss figure 
of 836,659 tons gross (in respect of vessels of 500 tons 
gross and over) only served to aggravate matters and raise 
doubts as to the adequacy of the rate increases imposed 
earlier. To cap it all, the Torrey Canyon disaster in March 
of this year constituted the largest single hull loss that the 
market has had to meet. 

There was little to be gleaned from the official statement 
made by Mr. C. E. R. Taylor to the annual meeting in 
January of the Institute of London Underwriters, though 
undoubtedly much was said that was not intended for 
publication. The chairman pointed out that repair costs 
had risen appreciably—in the United Kingdom they had 
increased by more than 35 per cent since 1960—and this 
coupled with the unfortunate experiences that had over- 
taken marine insurers in recent years, had necessitated a 
reassessment of the penalties for adverse claims statistics. 
Mr. Taylor was far from convinced that this reappraisal 
would prove to be sufficient, particularly when one ap- 
preciated that '^^ level of bulk premium on many hull 
contracts shov.c : reduction since 1959 of up to 25 рег 


cent. Moreover. here had been many cases of major 
casualties invo? vessels of modern construction. 
For his раг:. chairman of the Liverpool Underwriters’ 


Association, ^: М. Cushing, said at the annual meeting 
that the tote! tecord called for study of the losses 
themselves ari the steps it was possible to take to 
deal with thc .’ "em. One such example might be found 
in fires and cx. '- ions. which increased by just over 10 per 
cent in the nev. г of reported incidents compared with 
the average o: > previous five years, while the number 
causing total lo was more than doubled and the tonnage 
lost more than : «; per cent greater. The increased incidence 
occurred principally in vessels in port not under repair, 
which seemed io imply that fire security, particularly in 
ports, needed to be tightened. 


War-built Tonnage Rates 


It is interesting to note that of the record figure of 159 
total losses in 1966, no fewer than 71 ships were of Greek, 
Liberian or Panamanian registration and accounted for over 
half the world tonnage lost. Much of this was of war-built 
construction of the "Liberty" type, a factor which had an 
important bearing on thc upward revision of rates for war- 
built tonnage and particularly on cargoes shipped by such 
vessels. During the period under review, increased cargo 
rates were imposed in respect of "Liberty", "Fort". "Park", 
"Ocean" and "Empire" ships of 7.000-8,000 tons gross. the 
cargoes affected including grain. sugar, jute. copra, scrap 
metal. ore concentrates and timber. So substantial were 
the increases that it was generally felt they sealed the fate 
of the war-built ship by making it virtually impossible to 
continue to trade them at a profit. Criticism was especially 
directed at the lumping together of most of the warbuilt 
types without regard to the undoubtedly better loss ex- 
perience of some over others. but because of the open- 
cover method of insuring cargoes and the fact that insurers 
may not know beforehand by what particular type of 
ship a cargo is to be carried, the practice of classing them 
as a whole remains basically unchanged. Underwriters can 


always argue that the recommended increases are minima 
and, where the clrcumstances so justify, a higher differential 
may be levied. 


Oil Pollution Risks 


From time to time market leaders have adversely com- 
mented on the low rates charged on comparatively new 
vessels, large tankers and bulk carriers having come in 
for special mention. On the other hand, casualty experience 
with very large ships has not proved exceptional and total 
losses have been few and far between. With tankers, the 
possibility of fire and explosion resulting from collision 
is, perhaps, the hazard foremost in insurers minds and 
insufficient thought has been given to the dangers of oil 
pollution of large stretches of coast resulting from a 
casualty—that is, until the Torrey Canyon disaster. This 
mammoth tanker, of 61,263 tons gross and carrying over 
110,000 tons of crude oil from the Persian Gulf to Milford 
Haven, was wrecked (in March) on the Seven Stones Reef 
off the Scilly fsles and leaked vast quantities of oil into 
the sea which, carried by the current and tides, threatened 
to pollute the southern and south-western coasts and did, 
in fact, cause considerable damage necessitating costly 
remedial measures. The details are too well known to need 
repetition here and. from the insurance standpoint, what 
caused most discussion were the legal problems involved. 
especially as the British Government instructed the Treasury 
Solicitor to take appropriate action against whoever might 
be held responsible for the consequential losses. 

The position was complicated by the fact that the Torrey 
Canyon, owned by the Barracuda Tanker Corporation of 
Bermuda. a subsidiary of Union Oil of California, was 
registered in Monrovia and sailed under the Liberian flag. 
She was manned by an ltalian crew and was on a single 
charter to British Petroleum. The hull was insured for 
$16.500.000 to the extent of about 35 per cent in the Lon- 
don market and 65 per cent in America. while the cargo. 
valued at about £500,000, was covered by an insurance sub- 
sidiary of the B.P. company. in addition, insurances on 
P. and I. liability. which included damage to property. were 
effected and underwriters here had a substantial interest. 
The British Government. anxious to placate public opinion. 
made it plain that they intended to pursue claims for 
damages against the shipowners in whatever country best 
suited their purpose, but a leading American authority on 
international law expressed the view that such claims were 
doomed to failure. He declared that the shipowners could 
defend themselves (1) by claiming that they took all reason- 
able precautions after the occurence of the damage to pre- 
vent or minimise the discharge of oil into the sea: and (2) 
that the flow of oil toward the shore was the result of 
wind and tide conditions and therefore an Act of God for 
which the owners were not accountable. 

Ordinarily, the onus of proof. in an action for damages 
for negligence—and an inquiry instituted by the Liberian 
authorities has found the master of the Torrey Canyon 
sadly at fault—lies upon the claimant. and the test would 
seem to be whether the consequences of the negligence com- 
plained of would have been foreseeable by a "reasonable" 
man. Even if the claim were to succeed, the shipowners 
could. in an action subject to British law, claim to limit 
their liability under the Merchant Shipping Acts to a figure 
of about #1.440.000 (on the basis of approximately £24 
per "register" ton) assuming that they were "without actual 


1146 Shipping World & Shipbuilder 20 Jury 


| THE NORTH 
TUGOWNERS' OF ENGLANC 
MUTUAL PROTECTING 
INSURANCE AND 
ASSOCIATION INDEMNITY 
| _ ASSOCIATION 
LTD. 


Tug Insurance Only 
ESTABLISHED 1850 


Chairman: В. A. POPE 
ENQUIRIES INVITED Vice-Chairman: H. HOGARTH 


General Manager: W. FERGUSON 


Full particulars on application to the HEAD OFFICE 
я Callingwood Buildings, `: castle upon Tyne I 
Secretary Naweastle 2522! Telex 53614 
MILBURN HOUSE, BRANC' OFFICES 
CARDIFF—36 West © © oet Cardiff 22422 
DEAN STREET, GLASGOW 134 St. Y се, C2 Central 5915 
NEWCASTLE-upon-TYNE 1 LIVERFOOL—455 Sefton Hou: change Buildings — Cantral 2 
К LONDON=24 St. н EC) Avenue 1522 
Telephone - NEWCASTLE 24145 К 
REPRESENTATIVES AT ALL F PAL PORTS OF THE М 
Ref. No. A 987 Ref. E 


THE 
BRITISH & FOREIGN 


MARINE INSURANCE 
COMPANY LIMITED 


has for over a century provided 
an unrivalled service to merchants 
and shippers 


McGE GOR, 
GC W 
& HOLLAND 
SHIPS' AGENTS 


LIGHTERAGE and TRANSPORT 
CONTRACTORS 


This long connection with maritime 
commerce is a guarantee of the 
Company's ability to provide the 
protection and prompt service which 


modern conditions require 


FREIGHT, PASSENGER 
FORWARDING and INSURANCE 
BROKERS 


Ocean House, 
Alfred Gelder Street, 


ESTABLISHED 1563 HULL 
Telephones: 25121 (8 lines) Telex: 52-221 
Head Office: Telegrams & Cables: Eastwardly, Hull 
LIVERPOOL & LONDON CHAMBERS pe б 
EXCHANGE, LIVERPOOL, 2 i ag sc aaa eT беш 
London: IMMINGHAM—Alexandra House, King's Dock 
3.4, 56, LIME STREET, E.C.3 Telephone: Immingham 252 Telegrams: Macgregor, Imminghazs 


Ket. №. A 999 Rel. No. A 990 


20 JuLy 1967 


fault or privity." (In the United States, the limit of liability, 
where no loss of life or personal injury claims are involved, 
is the value of the vessel after the casualty plus the freight 
at risk on the voyage.) As for the claims of hoteliers and 
other proprietors whose business in coastal resorts may 
have been adversely affected by the threat of oil pollution, 
it is considered that such claims would be too remote to 
be recovered from the shipowners even if the Government 
should decide to pursue them. But the casualty has, at least, 
one redeeming feature in that it focused attention on the 
threat of pollution presented by mammoth tankers and 
spurred the authorities into action. An early meeting was 
requested of 1.M.C.O. (Inter-governmental Maritime Con- 
sultative Organisation) to consider international measures 
to alleviate the dangers and the outcome may well be that 
special routing instructions will eventually be applied to 
oil-carrying ships above a certain size. 

The risk of a casualty occurring is obviously greater in 
congested waters and among these the Dover Strait has 
gained an unenviable reputation for the frequency of 
collisions. [п this connection, a working group set up by 
the British, French and German Institutes of Navigation 
has recommended the adoption of “separation areas” in 
the vicinity of a number of points which collision statistics 
indicate as “accident black spots”. As a first step, the Group 
suggests that separation areas should be established off 
the Lizard, Bishop Rock, the Casquets, Ushant, Finisterre, 
Cape Roca and in the Strait of Gibraltar. It is envisaged 
that these scparation areas would comprise a central “‘safety 
zone” with onc-way traffic lanes on either side of it, the 
whole configuration to be generally rectangular and parallel 
to the directicn of the main flow of traffic. As regards 
Dover Strait. ©: ^: understood that a start has already been 
made on the ‘~‘roduction of the necessary changes to the 
sca-marks o: ^ sides of the Channel, to bring about 
the separati. ' north and south-bound shipping in the 


Strait. 
Great Lake St. Lawrence Seaway 

An incre: the number of strandings in the Great 
Lakes and * wrence Seaway, consequent upon inade- 
quate rainfai recent years, has led to a somewhat novel 
development ' “~ing additional premiums for ships making 


such voyages. ^$ from March 1, 1967, scale rates were 
revised in respect of vessels whose maximum draught, as 
recorded in Lloyd's Register, is in excess of 25 ft 6 in. 
Up to 27 ft 6 in the surcharge is 10 per cent on the basic 
additional premium, while for draughts exceeding 27 ft 6 in 
the surcharge is 25 per cent. Furthermore, the warranty 
requiring vesscls to be fitted with radar is extended to 
include wireless direction-finding apparatus, gyro-compass 
and echo-sounding device, and the absence of any of these 
devices entitles insurers to levy a further increase. Lastly. 
the rates for winter voyages, namely November 16 to 
April 15, are now three times those for the open navigation 
season. 

Following an investigation into the problem of possible 
hull fractures in old ships operating in the Great Lakes, 
the Canadian Department of Transport decided to issue 
restricted certificates of operation for all Canadian lakers 
built prior to 1927 and having a hull length-to-depth ratio 
approximately 18 or higher. Ships in this category will 
have their annual inspection certificate dated to expire 
on October 31, 1967, and will thus not be operating in 
the final weeks of the lakes shipping season when they 
might be subjected to severe temperature and storm con- 
ditions. Other lake vessels of similar age but with a lower 
length-to-depth ratio will have to undergo special inspec- 
tion by the department prior to October 31 and individual 
decisions will be made in each case concerning operation 
to the end of the navigation season. Action in the matter 
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of these older ships was taken following marine casualties 
within recent seasons involving old ships, which aroused 
the concern of both Canadian and U.S. shipping authorities. 


Cargo Insurance 


In the field of cargo insurance the relatively low rates 
that had, until recently, prevailed, were the result of 
unrealistic competition among insurers who have only them- 
selves to blame for unsatisfactory results. Many contracts 
have been written with no margin for the inevitable major 
catastrophe and in some cases the credit balance remaining 
after a number of years trading proved less than the per- 
centage required for servicing the business. The succession 
of marine disasters due to the elements, the increase in 
theft and pilferage, irresponsibility in handling and the 
general attitude of "couldn't care less" forced underwriters 
to give serious and urgent consideration to measures which 
would bring a greater sense of realism into the business. 
A number of unofficial working parties were organised 
by market leaders and, following their recommendations 
in respect of bulk cargoes, rates were increased and the 
downward trend of premiums reversed. 

As for the effect on cargo business of containerisation, 
conflicting opinions have been expressed as to the extent 
of growth of this form of transport. What is certain is 
that insurers will be faced with difficult problems in assess- 
ing containerised cargoes, particularly on the legal liability 
side. Apart from the fact that a separate set of rules may 
govern the inland as distinct from the ocean transit, the 
difficulty of establishing when and where loss or damage 
occurred is likely in many cases to prove insuperable and 
the chances of obtaining any recovery from the carriers 
correspondingly negligible. Indirectly, this would lead to 
an increased loss ratio and would undoubtedly be borne 
in mind when arranging premium levels. 

The view was expressed by the chairman of the Liverpool 
Underwriters' Association that whatever the security and 
locking devices for containers might be, it would not be 
long before determined thieves developed a technique for 
dealing with them. and a padlock did not present much 
of a problem. Nevertheless, when cargo was kept moving 
the opportunities for pilferage (as opposed to hi-jacking 
and other forms of large-scale theft) were usually reduced. 
Vast sums of money were being invested in the construction 
of specialised hulls, the containers themselves and the neces- 
sary facilities for marshalling, transport. loading and dis- 
charge. This had as its object a faster turn-round time 
and an increase in the number of voyages ships could 
make. "Hull underwriters will need to bear this in mind," 
said Mr. Cushing. “апа although problems of stability 
and dynamic forces transmitted to the bulkheads will be 
studied closely by the ship classification societies, the force 
of the wind and on occasion even the waves upon a high 
mass of containers towering above the decks would seem 
to represent a considerable hazard which would. of course, 
be more serious should some other influence already have 
caused the vessel to list." Expert attention to internal pack- 
ing, including necessary provision for weight distribution. 
shoring. chocking and blocking was essential. he said, for 
safe carriage of the cargo. 


Road Haulage Conditions 


A topic of discussion in the market recently has been 
the new conditions of carriage adopted and recommended 
by the Road Haulage Association, the effect of which is 
to negative the advantage previously enjoyed by British 
Road Services whose terms were on a wider basis than 
the R.H.A. contract. Indeed. the new R.H.A. conditions 
make the carrier virtually an insurer of the goods and 
the fact that the carrier may be able to prove that all 
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reasonable care had been taken in the carriage of the goods 
will no longer afford any defence to a claim. Subject to 
а maximum of £800 per ton and a minimum of £10. the 
carrier becomes liable for any loss or misdelivery of, or 
damage to goods occasioned during transit unless the carrier 
proves that such loss, misdelivery or damage has arisen 
from: (a) Act of God: (b) consequences of war, invasion, 
act of foreign enemy. hostilities, civil war, rebellion, in- 
surrection military or usurped power or confiscation, requi- 
sition. destruction of or damage to properly by or under 
the order of any government or public or local authority: 
(c) seizure under legal process: (d) act or omission of 
the trader or owner of the goods or of the servants or 
agents of cither: (e) inherent liability to wastage in bulk 
or weight, latent defect or inherent defect, vice or natural 
deterioration of the goods: (f) insufficient or improper 
labelling or addressing: (g) riots, civil commotions, lock- 
outs, general or partial stoppage or restraint of labour 
from whatever cause; (h) failure of the consignee to take 
or accept delivery within a reasonable time. The liability 
of the carrier in respect of any consignment is limited: 
(1) where the loss or damage. however sustained, is in 
respect of the whole of the consignment, to a sum at the 
rate of £800 per ton: (2) where the loss or damage, however 
sustained is in respect of part of a consignment, to that 
proportion which the actual value of the part consignment 
bears to the actual value of the whole consignment. How- 
ever, in no case shall the liability of the carrier be limited 
to below the sum of £10 in respect of any one consignment. 
From the insurance angle, the new conditions impose 
on carriers a much wider form of liability which might 
warrant (depen line on the circumstances) a substantial ad- 
ditional premiv;: for the remaining period under current 
policies and in. са premium on renewal commensurate 
with the wide ` bility. In this connection the British In- 
surance Assoc! i has drawn the attention of insurers to 
the fact that will now be called upon to pay much 
heavier losses that haulage contractors adopting the 
new condition reby accept responsibility for losses re- 
sulting from Г xing. thefts from well-protected premises, 
road accident ' fire where they are now to blame— 
none of whic!; vild have been accepted before. Haulage 
contractors wl ^it to inform their insurers of acceptance 
of the new co tons may find themselve liable for claims 
which are not с. -сге@ by their existing policy conditions. 


Judicial Сотис: on Hague Rules 


Lord Devlin's masterly address last May to the annual 
general meeting of the Association of Average Adjusters 
dealt with an aspect of the Hague Rules on which con- 
siderable uncertainty prevails, largely because of the de- 
cisions in the Himalaya (1954) and the Muncaster Castle 
(1961) cases. In the former, a passenger who sustained 
injury through slipping on a gangway sought to recover 
damages from the master, notwithstanding that the terms 
of the passage contract exonerated the shipowners from 
liability for the negligence of their servants. The Court 
held that as the owners were shown not only to have ex- 
pressly stipulated for exemption from liability themselves, 
and not for their servants or agents, the plaintiff was en- 
titled to judgment. In the Muncaster Castle, the House of 
Lords, reversing the lower Courts' ruling, held the ship- 
owners guilty of lack of due diligence in circumstances 
where the negligence of a ship-repairers’ fitter in failing 
properly to secure the nuts of the storm valve inspection 
covers caused damage 10 cargo through the entry of sea- 
water. These two rulings. said Lord Devlin, gave the passen- 
ger or cargo-owner the best of both worlds. The ship. 
although responsible for what her agents did. could not 
procure for them the immunities which she was allowed 
for herself. 
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The unsatisfactory state of the law is the result of the 
wide interpretation by the Courts of the shipowner's duty 
to exercise due diligence, before and at the beginning of 
the voyage, in accordance with Art. Ш (1) of the Hague 
Rules which, of course, govern most bills of lading. Ship- 
owners considered the Muncaster Castle decision struck 
at the very roots of the bargain they thought they had 
made when accepting the Hague Rules convention. [t was 
never intended that shipowners should supervise the work 
of experts, such as ship-repairers, in their own field, but, 
as things stand, Lord Devlin explained, Art IH of the 
Hague Rules represents not a compromise but a slight 
alleviation of the burden of the absolute warranty of sea- 
worthiness in exchange for a complete renunciation of 
freedom to bargain for exceptions. in law, due diligence 
means that every defect that due diligence can discover 
must be detected and remedied; and if this obligation were 
made applicable to everybody who has any part in thc 
work the result is that the shipowner becomes responsible 
for making good every discoverable defect. His only excuse 
is that the defect was latent and not discoverable by due 
diligence. 

Understandably, shipowners have made efforts to get over 
the situation by proposing that the Hague Rules should 
be suitably amended. With this in view certain amendments 
were discussed and adopted at a conference of the Comité 
Maritime International in Stockholm т June, 1963, among 
which were the following: Protection of Servants (1) The 
defences and limits of liability provided for in this con- 
vention shall apply in any action against the carrier in 
respect of loss or damage to goods covered by a contract 
if carriage whether the action be founded in contract or 
in tort. (2) И such action is brought against a servant or 
agent of the carrier (such servant or agent not being an 
independent contractor), such servant or agent shall be en- 
titled to avail himself of the defences and limits of liability 
which the carrier is entitled to invoke under this conven- 
lion. Re Art. HI, rule 1 of the Hague Rules (known as 
the Muncaster Castle amendment) the proposal was that 
the rule should be modified by the words: “Provided that 
if in circumstances in which it is proper to employ an in- 
dependent contractor (including a classification society), 
the carrier has taken care to appoint one of repute as 
regards competence, the carrier shall not be deemed to 
have failed to exercise due diligence solely by reason of 
an act or omission on the part of such an independent 
contractor, his servants or agents (including any independent 
sub-contractor and his servants or agents) in respect of 
the construction, repair or maintenance of the ship or 
any part thereof or of her equipment. Nothing contained 
in this proviso shall absolve the carrier from taking such 
precautions by way of supervision or inspection as may 
be reasonable in relation to any work carried out by such 
independent contractor as aforesaid." 

Although adopted by a majority at Stockholm in 1963, 
this amendment is unlikely to have commanded general 
acceptance at the diplomatic conference in Brussels held 
in May this уеаг*, for not only is the United States against 
it but support from others has been gradually declining. 
On the other hand, there seems to be no reason why 
the amendment relating to the servants and agents of the 
owner. who surely ought to be entitled to the same benefits 
as the owner, should not be adopted. As for the protection 
of masters and members of the crew against claims for 
damages by passengers. this issue is confined to the terms 
of passage contracts and does not require international 
agreement. Individual shipowning concerns overcame thc 
difficulty by introducing the Himalaya clause in their con- 
tracts, which seems to have worked reasonably well. 


* Proceedings not available when article was written. 
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CORROSION MATTERS 


By Peter Petit 


Sansol Water-Thinned Epoxy Coating 


Corrosion, Limited, Southampton, announce that a second 
generation of “Sansol” water-thinned epoxy coatings is now 
available. The new materials mark significant progress over 
anything which existed previously. Sansol water-thinned 
epoxy coatings provide the means of obtaining heavy duty 
epoxy coatings merely by the addition of cold water. No 
solvents of any description are involved. This means the 
complete elimination of all hazards associated with sol- 
vents, namely, inflammability, toxicity, etc. In addition, the 
material can be applied to damp surfaces. Sansol water- 
thinned epoxy coatings have all the properties normally 
expected in epoxy coatings—water resistance, high chemical 
resistance, resistance to solvents, etc. They have great 
adhesion to almost all surfaces, including all building 
materials such as concrete, wood, glass, tiles, plastics, cera- 
mics, etc., and to all metals, including iron and steel. In the 
case of iron and steel, a Sansol water-thinned anti-corrosion 
barrier is available. 

The improvements over previous materials include the 
following: emulsification with water is almost instan- 
taneous: the pot-life of the mixed material has been ex- 
tended; the ultimate cure is faster, and there is markedly 
improved chemic:! resistance to a wide range of chemicals. 
Not the least i;;oortant feature is that the cost of Sansol 
water-thinned с су coatings has been reduced by about 
124 per cent. 

Since its in! 
many difficult >. 
are its use in <. 


ction Sansol has found application in 
-rial situations. Included amongst these 
. and for the lining of ships’ holds, in 
hospitals, in f: ictories, and in general industry. There 
is no smell or -: associated with the use of the material, 
and since it im"^^':s no taint it can be used in contact with 
foodstuffs, Бест Jer. tobacco, and so on. Since it con- 
tains no solven: hatever, it can be used on sensitive sur- 
faces, such аз anded polystyrene, previously painted 
surfaces and һи сп, н 

A lively expori industry has been already developed, апа 
Sansol is being sold in many parts of the world. Not the 
least interesting fact is that Sansol is a completely British 
product, produccd wholly from home-made materials, and 
Corrosion, Limited, is an entirely British-owned company. 


Transocean Paints 


Mr. Kenneth J. Reece, marine general manager of the 
Hull-based Storry Smithson Group of paint companies, left 
London in April for the Philippines to attend the 13th 
annual Conference of the Transocean Marine Paint Asso- 
ciation. Mr. Reece was attending the conference on two 
counts—-as the representative of the Storry Smithson Group, 
which is the U.K. member of Transocean, and in his 
official capacity as chairman of the Association. Joining 
him for the trip were 17 delegates from Transocean's Euro- 
pean member companies, Italian, Norwegian, Dutch, Fin- 
nish, Swedish, German, French and Spanish. The con- 
ference was held in Manila at the invitation of Transocean's 
Philippines member, Pacific Products Inc. After the con- 
ference the delegates flew to Japan where, in addition to 
visiting the five factories of the Japanese member, Nippon 
Paint Co. Ltd., they inspected the four leading shipyards. 
There they had the opportunity of inspecting Transocean 
paint systems on newbuildings, and meetings with senior 
management officials to discuss the application techniques 


in respect of tonnage under construction for European 
owners. 


Among many recent applications, the cargo motorsbip 
Salmo, second of five vessels built by Henry Robb, Ltd., 
Leith, for Ellerman's Wilson Line, and recently delivered, 
has been protected throughout by special coatings developed 
by the Marine Division of the Storry Smithson Group. The 
outside steelwork is protected by sophisticated coatings, in- 
cluding "Storrishield" epoxide red lead to the hull, bulwarks 
and decks, and "Storrishield" high-build pitch epoxide to 
underwater surfaces and boot-topping areas. Traditional 
anti-fouling and isomerised rubber boot-topping give added 
surface protection to these vulnerable surfaces, whilst ex- 
tensive use has been made of chlorinated rubber for deck 
coatings. Special ester epoxide oil resisting enamels pro- 
tect the engineroom and "Storrishield" polyurethane the 
interior accommodation. 


Cupro-Nickel and Nickel Steel Uses 


Cupro-nickel, an alloy of copper and nickel which is 
widely used for seawater piping and in marine heat ex- 
changers, has now been used for a complete yacht hull. 
The vessel concerned, a 55-Н. power ketch called the 
Asperida Il, was built by Scheepswerf Cammenga, at 
Wormerveer, Holland. for Professor K. W. Coons. The 
alloy used contained 30 per cent nickel and 70 per cent 
copper. 


Cupro-nickel is highly resistant to the corrosive action 
of seawater or salt laden air, so the hull has not been 
given any protective coating below the waterline inside or 
out. Paint, where used, is for decorative purposes only. 
Another advantage of cupro-nickel is that fouling of the 
hull by marine organisms will be reduced because copper 
alloys are inherently repellent to such bodies. 


The Asperida ИП was designed by S. M. van der Meer, 
naval architects of Heiloo, Holland, who also supervised 
the building. The shipbuilders, familiar with fabrication 
of welded hulis in other materials, experienced no diffi- 
culty in converting to cupro-nickel. The cupro-nickel hull 
plating is 4-mm. thick, welded to cupro-nickel hull frames 
of SImm by 6mm section, with intermittent staggered welds. 
Cupro-nickel is more resistant to marine corrosion than 
steel. so these thicknesses are less than those which would 
be used in a steel hull of comparable size as minimal allow- 
ance needs to be made for losses due to corrosion. 

The deck plating, bulkhead frames and fuel and water 
tanks are also fabricated from cupro-nickel. Its use for the 
primary structure will result in lower maintenance costs 
for the vessel and is expected to give it a much longer useful 
life. The maintenance costs of a conventional steel hull have 
been calculated to be approximately 10 per cent of the 
initial hull cost per year. The use of cupro-nickel is expected 
to reduce these substantially. 

The Ile de France, Europe's largest self-elevating drill 
rig, built by Werf Gusto NV, Schiedam, Rotterdam, and 
now operating with Cie. des Pétroles Total, off the coast 
of West Africa, has a total weight of 9,000 tons, of which 
7.000 tons are high-tensile low-alloy nickel steel in the form 
of plates and tubes. This steel was chosen because of its 
high strength, which enabled the high structural stability 
so essential in a bottom-supported rig to be achieved with- 
out excessive weight, and its good resistance to corrosion 
in marine atmospheres, which minimises under-paint rusting. 
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SHIPS AND SHIPPING 


Ву В. Munro-Smith, M.Sc., C.Eng., M.R.I.N.A. (Marine Consultant) 


THE marine world is a speculative one and is constantly at 
the mercy of the fluctuations of world politics and world 
climatic conditions and the consequent ebb and flow of 
changing patterns of world trade. The many different kinds 
of cargoes carried and the economic pressure upon ship- 
owners in a highly competitive system to earn freights with 
least expenditure have resulted in the development of parti- 
cular types of ships for specific purposes. 

The primary duty of a merchant ship is to convey cargo 
or passengers from one port to another where the land trans- 


It will be seen from Table I that Japan has the largest 
number of ships. The United Kingdom has the greatest 
gross tonnage. The fleet of the Commonwealth countries 
consists of 2,930 individual ships and 7.4 million tons gross. 

At the beginning of the present century the British 
Mercantile Marine comprised about 50 per cent of the total 
world tonnage. Today, as the table shows, it is very much 
less. The reasons for this decline have been given in part 
as (a) the development of fleets under flags of convenience, 
(b) the maintenance and development of national fleets and 


TABLE 1 


World 1939 | 1966 
Year |. |—— —-— Country ——————À 
Gross No. of Ships No. of Ships % World Gross No. of Ships | ?; World Gross 
Tonnage Tonnage | | Tonnage 
1939 68.5 т 29,763 United Kindgo 6,722 26-2 4,303 | 12-6 
1966 171-1 т 43,014 U.S.A... ES 2,853 16:6 3,332 
— —- Liberia - — 1.436 
Norway 1,987 70 2,786 
Japan .. 2.337 8:2 6,105 
Italy 1.227 50 1,403 
Germany 2.459 6-6 2,609 
France.. 1,231 4-3 1,539 


TABLE II 
WORLD TONNAGE OF TANKERS 


port is either uscconomical or impractical. Air transport 
is now a very їп. ап! factor in the conveyance of passen- 
gers and freight «!! over the world. 

In spite of the developments which have taken place in 
all forms of transport. especially air transport, the sea 
remains the most important connecting link between the 
nations. The ship is for man an important vehicle of trade; 
its design and construction a major industry; its operation a 
work which calls for many skills and team-work. The 
carriage of goods by sea has been little affected by other 
transport activities as is shown by the 171 million plus tons 
gross of ships afloat in the world today, a total which is 
made up of about 43,000 individual vessels. literally of all 
sorts, sizes and shapes. 

Before giving consideration to how the ship family as an 
international unit is composed it is of interest to have some 
idea of the proportions applicable to the principal seafaring 
nations, The attitude of any nation to the problem of sea 
transport is governed by internal conditions. Table 1 gives 
some statistics for several countries for the years 1939 and 
1966. 

The ever-growing demand for oil and its derivatives has 
had its effect on the world tonnage of tankers. This is shown 
in Table IL. 

The propulsion analysis and fuel analysis of world ton- 
nage are given in Table lil. 


: Steam Motor Oil Tankers 
World Gross Tonnage | % World Gross | % World Gross % World Gross 
68-5 т 8-0 8-9 16-9 
‘Im 19-4 15-8 35:2 


(с) the direction of cargo by governments to their national 
shipping, i.e. flag discrimination. 

Merchant ships can as a first analysis be divided into two 
classes, cargo ships and passenger ships. 


Cargo Ships 

In this class the provision of adequate space to carry the 
cargo and facilities for handling the cargo are two very 
important factors. Formerly in this type of ship the propel- 
ling machinery was placed amidships with the cargo holds 
situated forward and aft of this space. The spaces between 
the decks—the ‘tween decks—being also available for the 
stowage of cargo. Now the tendency is to locate the machin- 
ery aft. The use of the amidship portion of the hull for 
carrying cargo instead of the propelling unit is a definite 
improvement but it also raises the problem of trim. Fortu- 
nately this can usually be solved bv having a midship deep 


TABLE Ш 
| Fuel 


Oil 


Motor 
% World Tonnage 


Steam | 


Year % World Tonnage 


Coal 


5:4 
44:2 
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tank which can be available for cargo as well as water 
ballast. A popular compromise between the ship with 
machinery amidships and that with the machinery aft is 
to locate the propelling unit so that there are, say, three 
holds forward and one hold aft of the machinery space. 
This arrangement eases the problem of trim and strength. 
Access to the cargo spaces is through hatchways, large 
openings in the deck, and these must have portable coverings 
which can be readily removed when the ship is in port must 
also be weathertight when the ship is at sea. Each hatch 
must have provision for loading and unloading cargo and 
this consists of derricks or cranes. The derricks are fitted 
either to the masts or to special derrick pests. The derricks 
are operated by means of steam or electric winches. The use 
of the latter is now standard cargo liner practice. The steam 
winch has a relatively low first cost but high running cost 
and so gradually being replaced by the electric winch. 
The cargo ship is not always operating fully loaded and 
since the ship in the light condition could present a consider- 
able area exposed to wind and as the propeller in this con- 
dition would be only partly immersed it is essential to pro- 
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passengers with a small amount of cargo, or cargo without 
any reference to passengers, ог passengers and cargo 
together. There are in service large passenger ships in which 
cargo space has been eliminated, the machinery placed right 
aft and the entire internal arrangement devoted to the best 
possible layout of cabins and public rooms. 

The Atlantic has produced a unique class of ship, the 
mammoth Queens and the like; ships which many people 
consider are too expensive to run and serve only to further 
national prestige; ships which, above all others are subject 
to the ever-increasing pressure of air transport. After the 
mammoths there are the more rational types of passenger 
ship, smaller, less expensive and not so fast but nevertheless 
quite luxurious. Such a vessel is the cross-channel ship. Ships 
of this type have high speeds for their size, 22 knots and 
above and are essentially passenger ships, little or no cargo 
being carried. Associated with the cross-channel ships are 
the passenger-vehicular ferries in which the arrangement 
below deck is sub-ordinated to garage space. On the upper 
decks passenger accommodation is provided. These vessels 
can operate as a drive on, drive-off type of ship and may 


SEA TRANSPORT 


| 
үсе Ig 


SUBSIDIARY 


OCEAN 


} 


d 
PASSENGER PASSENGER CARGO 


SEAS AND COASTAL 


FAST PASSENGER CARGO C 
CREE pa Pr MN Pe ABLE DREDGER TUG TRAWLER 
CARGO (CROSS CHANNEL) CARGO 
LINERS VEHICULAR 
TRAMPS FERRIES ICEBREAKER | LIGHTSHIP 
BULK CARRIERS 
(OIL.ORE. ЕТС.) 
LIQUID GAS HYDROFOIL HOVERCRAFT 


Table IV—'Family Tree" of ships. 


vide space for i». -arriage of water ballast. Such spaces are 
the fore and afl - peaks and portions of the double bottom 
tanks. Double роот tanks are also used for oil fuel and 
boiler feed water. 


Passenger Ships 


In the passenger ship some of the features provided in 
the cargo ship also apply with the obvious addition of 
accommodation for the passengers. This involves the pro- 
vision of cabins and public rooms such as dining rooms, 
lounges, smoke rooms, theatre, swimming pool, promenade 
space, etc. The controlling factor is space for the number 
of passengers it is intended to carry. This generally means 
more decks to accommodate the passengers particularly 
where ап appreciable number of passengers are involved. 
These additional decks are usually fitted above the weather 
deck and create the characteristic feature of the passenger 
ship—the superstructure above the uppermost continuous 
deck. The fitting of extensive superstructure creates prob- 
lems in stability. 

The comfort of passengers is most important and has 
received a great deal of attention including air-conditioning 
and the fitting of anti-rolling fins. Excessive pitching has still 
to be eliminated and, no doubt, this will be achieved in time. 


Ship Types 

The family tree of ships is shown in Table IV. There are 
many ways of classifying ship types and many sections into 
which it is possible to place any particular kind. As far as 
ocean-going ships are concerned however they either carry 


H 


have hydraulically operated doors at the bow and the stern. 

Cargo ships are plain, utilitarian craft as the name in- 
dicates but with excellent accommodation for the crew. 
Cargo carriers may be put into three main divisions: 

(1) General trading. 

(2) Dual purpose: such as grain and also general cargo. 

(3) Special purpose: such as tankers, refrigerated ships. 

The development of trade in specific types of cargo has 
created special types of ships for the carriage of such cargoes 
in bulk. The bulk grain carrier differs little in external 
appearance from the general cargo ship but it is, however, 
necessary in ships intended for this service to make special 
provision in the cargo spaces to ensure that the grain cargo 
does not shift. These arrangements generally consist of 
longitudinal partitions in the cargo spaces. 

The world demand for oil has led to a special type of 
ship, the oil tanker. There has been a great increase in the 
size of these ships and there are now tankers capable of 
carrying in excess of 275,000 tons deadweight. In this one 
deck type of ship the machinery is placed aft and the struc- 
tural arrangement in way of the oil cargo space is to divide 
the ship in the athwartship direction into three by means 
of two longitudinal bulkheads. The cargo space is also 
divided into tanks in the longitudinal direction by means of 
transverse bulkheads. Pump rooms are provided with power- 
ful machinery to deal with the cargo; the tanks have small 
oil-tight hatches on the deck and adequate ventilation of the 
cargo tanks is provided to take away gas which may be 
formed. 

The large bulk carrier was initially developed on the Great 
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Lakes where single deck ships were used for the carriage of 
ore. This is a trade which has expanded considerably and the 
carriage of ore on the high seas today employs many straight 
Ore-carriers and оге/ой carriers. Many features common to 
Ore-carriers such as large hatchways, clear holds and steel 
hatch covers have been adopted in dry cargo ships. 

Food ships constitute an important section of the passen- 
ger-cargo type. These vessels have extensive insulated spaces 
for the carriage of meat, fruit and dairy produce and are 
provided with refrigerating machinery to maintain the spaces 
at the temperature required for the cargo being carried. 
Volume for the cargo is an important factor since the cargo 
carried has a fairly high stowage rate. The speed of these 
refrigerated ships is higher than the ordinary cargo ship as 
it is desirable to keep perishable cargoes at sea for as short 
a time as possible. Because of their speed these vessels attract 
passengers who are well catered for by quite luxurious 
accommodation. 

A not unimportant type of cargo ship is one that carries 
a deck timber cargo. The timber requires to be properly 
secured in order to prevent it shifting when the ship is at 
sea. As the cargo is stowed at a high position special atten- 
tion must be paid to the question of stability. There are 
special regulations in the Load Line Rules for such ships. 


Container Ships 


The reduction of cargo handling costs has become increas- 
ingly important and one way of achieving this is by new 
cargo handling concepts such as unit transport techniques. 
The application of unit transport is being continually ex- 
tended and container services on short distance routes have 
been successful. 

Containers have been used for specialised cargoes such 
as furniture for many years and in recent years the idea has 
been applied to a greater range of commodities and to larger 
units. Container services originated in America during the 
second world war and the U.S.A. has considerable experi- 
ence in their operation. This type of service has been very 
successful round the Australian coast. Specialised services 
of this kind require specialised ships and the first of these 
10 be built in the United Kingdom were by John Readhead 
& Sons at South Shields. Each ship carries 148 standard 
containers having dimensions 30 ft by 8 ft by 8 ft. Of these 
110 are stacked. mostly three-high, in the cellular holds and 
the remaining 38 on the hatch covers. The whole of the 
cargo space in such a container ship is taken up by sectional- 
ised holds containing cellular compartments. instead of 
cargo of assorted shapes. weights and sizes, the payload 
consists of containers of standard dimensions which slot 
into individual cells. By bulking the cargo into unit loads in 
this way. the loading and discharging operations can be 
fully mechanised. 

The container ship is the waterborne link in the system 
of transportation wherein cargo is transported within uni- 
form containers interchangeability by different forms of 
transportation. 

Although much prominence is given to large ships it 
should not Бе forgotten that the small ship plays an im- 
portant part in the world of shipping. Without lightships the 
sea lanes could not be kept safe; without dredgers there 
would be no deep and wide navigable lanes to harbour 
entrances: without tugs it would, in many cases, be im- 
possible to dock the ship. 


Requirements 


Many of the requirements which a Ship must fulfil are 
common 1o all types passenger ships, cargo ships and ships 
designed for a special purpose. ]t is desirable that some of 
these requirements be enumerated. 

The first requirement is that the ship when at the maxi- 
mum draught permitted can carry the load for which it 
was designed. The weight of the ship itself, called the light- 
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weight, is made up of several items including the 
propelling machinery and all fittings to make the 
plete and ready for sea. The load is called the d= 
and includes cargo, fuel. fresh and feed water, stor «e 
gers and baggage and crew and effects. The sim p? <= 
ship arising from this is: 


DISPLACEMENT = LIGHTWEIGHT + DEAD = 


The second requirement is that the ship shall bc 
all normal conditions of loading. By stability is YT? 
when the ship is inclined from the vertical by so m €= 
force it will return to the vertical when the exter es 
is removed. 

The third requirement is that the hull will have 
strength by the disposition of the material of the 
to withstand all the stresses that may be encour- 
service and remain in a condition of secaworthiness- 

The fourth requirement is that the desired = 
obtained with the minimum use of power and con 5— 
low consumption of fucl. This means designing 
propelling machinery and propeller and the desiz 
underwater form to give the lowest possible гс= = ® 
motion through the water. 

In addition to the general requirements which = 
all ships there are many special requirements which 
upon the type of ship under consideration. All are m= 
to produce an efficient ship. The main technical fact- 
influence efficiency arc speed, type of m3- 
methods and materials of construction and loading = 
charging facilities; to tho~: must be added the accor 
tion and amenities prov: d for the crew. 

However, over-riding ::'| :hese are considerations OF 
The fundamental objects. in ship design is to ens 
the ship is seaworthy. | term " seaworthiness ^ c~ 
wide range of suppleme: сту qualites. The ship го 
capable of floating in ::. worst seas which will 
countered: must be exp-cied to remain afloat fc. 
damage. as even with thc highest standard of sear 
and with the assistance ог the most modern devices 
dents at sea may still be © ;ccted to take place. И 15 
of note that not all type: ог ships are expected 10 В = 
same margin of safety 177/751 damage at sea: loss OF 
is at any time regrettable, ^ut the loss of lives is. of ~ 
even more so. and thus passenger ships are required to 
stand with safety a greater extent of damage to t> 
than a cargo ship of the same size. 

Adequate stability is an essential attribute of th 
worthy ship. More than external forces are considered 
connection: despite all precautions cargoes may shift 
in heavy weather and the ship must have a reasonable . 
of reserve stability. For the stability of a ship at large 
of inclination an important factor is freeboard—the a: 
of the ship above the water. И is the freeboard 
governs the angle at which the deck edge comes aw- 
the ship is inclined from the vertical. Freeboard : 
extensively the range of stability. that is the angle . 
clination at which the ship would become unstable 
capsize. A seaworthy ship must have all dpenings 1 
Sides and weather deck secured against ingress of < 
he propelling machinery and steering gear must be ет 
and reliable. 

It should not be forgotten that for all the advar.- 
recent decades the conditions of safety and success = 
is still unceasing vigilance by all concerned. Flesh and : 
have contributed more than steel and oil to mer 
achievement. 


xize, 


Crew Accommodation 


Crew accommodation in merchant ships today = 


important factor in the general design of ships. Tb 
vision of proper accommodation for the crew in 55 
ships is a matter with which the Board of Trade is СО" 


в = 
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and certain minimum requirements are stipulated in the regu- 
lations. Many owners take a great deal of interest in crew 
accommodation and in a large number of ships the standard 
is well above that required by law. Considerable emphasis 
has been placed on the arrangement, furnishing and decora- 
tion of the crew accommodation and on the amenities and 
recreational facilities provided for off-duty periods. 

The regulations relating to accommodation require the 
provision of suitable spaces above the load waterline either 
amidships or aft. The spaces must be readily accessible and 
alTord protection from the weather and the sea. The accom- 
modation must have an approved system of lighting, both 
natural and artificial, and be adequately heated and venti- 
lated. Separate sleeping quarters must be provided for 
officers, petty officers. apprentices and ratings of the deck, 
engine room and catering departments. The number of 
persons accommodated in sleeping rooms for officers and 
petty officers is one person per room; for apprentices not 
more than three persons per room; for other ratings in cargo 
ships not more than four persons per room. Each category 
must also be provided with mess rooms and sanitary arrange- 
ments for its exclusive use. 

И is now quite common to find a high proportion, if not 
all, of the ships complement housed in single-berth rooms 
and with well-appointed recreation rooms and smoking 
rooms. It can indeed be said that those who go to sea today 
are excellently housed. 


Propelling Machinery 


The selection of the type of propelling machinery to be 
adopted for mni: hant ships is based upon its reliability in 
service and th st of operation and maintenance. 

The post-w^ developments in the direct-drive diesel 
engine virtuall- orvught to an end the era of the reciprocat- 
ing steam eng... licences to manufacture diesel engines 
were secured :noney shipbuilders and their associated 
marine engin- rks. The economy of the diesel was a 
great asset ап.. . ^ as not long before the diesel engine had 
taken over w ihe steam reciprocating engine had once 
been supreme. 

For the avc: general cargo ship, steam turbines due 
to their relative: nigh fuel consumption are not economic- 
ally attractive. ! «sequently in the low and medium power 
ranges the diesc: engine with its low fuel consumption has 
taken over. Most motor cargo ships have machinery of the 
slow running type directly connected to the propeller shaft. 
The trend today is t0 have more power in less space and 
current practice is to turbo-charge existing standard type 
diesel engine. 

Steam turbine machinery even in its most advanced stage 
is unable to compete with the low fuel consumption rates 
of the diesel. Generally. however, the total weight of the 
installation is less than that of the corresponding motor ship 
and maintenance and repair bills are lower. To make the 
steam turbine more competitive efforts are being made 
towards reductions in initial cost and fuel consumption. 
Steam turbines are continually being improved and a re-heat 
turbine has beeen installed in one of the world's very large 
tankers. The steam turbine will likely continue to be used 
in ships where relability and freedom from vibration are 
important factors—passenger ships. 

There is ample evidence to show that the marine engineer- 
ing industry moves with care and caution when new develop- 
ments are under consideration. Events which occur before 
the correct time such as the gas turbine propulsion develop- 
meni. are generally regarded with a modecum of suspicion. 
With the large, slow-running, direct coupled marine diesel 
engine, turbo-charging and design improvements giving re- 
duced overall weight per horsepower have been successfully 
applied in gradual stages. The result of this is that such 
engines are now available for powers in excess of 30,000 
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horsepower. Ап important development has been the ability 
of the fast running small bore engine to operate on what 
is called heavy fuel. 

For the average general cargo ship today the best pro- 
position seems to be a turbo-charger, two stroke direct drive 
diesel using the exhaust gases for a waste-heat boiler and 
burning residual fuels. 


Marine Nuclear Power 


Commercially competitive nuclear power plants for mer- 
chant ships have yet to be demonstrated. There are at 
present nuclear powered ships at sea but none make any 
pretence to economic operation. 

There are many aspects of the subject of nuclear-powered 
ships and consideration has to be given by the ship designer, 
shipowner, shipper, port authorities, international require- 
ments, classification societies and marine underwriters. A 
very brief summary of cach of these is as follows: 

Ship Designer: Although a marine nuclear installation 
may be heavier than conventional propelling machinery 
without fuel. the nuclear-powered ship of comparable size 
will be able to carry more cargo than the conventional ship 
on long voyages at relatively high speed. Realisation 
depends upon thc development of an economic marine unit. 

Shipowner: Any propulsion machinery for merchant ships 
is judged by the cardinal requirements of reliability in 
service and cost of operation and upkeep. There is no 
economic sense in adopting a new form of marine propulsion 
unless it is profitable. 

Shipper: The over-riding interests of the shipper are 
that freights should be low and voyages safe and swift. The 
shipper is not directly concerned with how the shipbuilder 
and marine engine-builder achieves the end product but is 
very much concerned with the results produced. 

Port Authorities: The requirements for cargo handling 
and the precautions necessary while a ship is in port will 
differ for nuclear ships from that for the traditional type ship. 
However it appears from investigations already made that 
provided suitable precautions are taken nuclear vessels could 
be dealt with at many ports. 

International Requirements: A number of recommenda- 
tions concerning safety aspects of nuclear ships are included 
in the current Safety of Life at Sea Convention. Present-day 
developments indicate that a number of points will arise for 
consideration including the manning of such ships. 

Classification Societies: Consideration has been given by 
the classification societies to hull materials, hull strength and 
collision and grounding protection for both hull and 
machinery of nuclear ships. Lloyd's Register of Shipping 
has provisional rules for the classification of nuclear ships. 

Marine Underwriters: It is understood that marine under- 
writers do not anticipate serious problems to arise when a 
nuclear ship is proposed for insurance. Insurance can be 
made available during construction and also while the ship 
is being operated. 

Nuclear Merchant Ships: The world's first nuclear- 
propelled merchant ship. the Savannah of 15,500 tons gross 
was launched on 21 July 1959 and began her first cargo- 
passenger voyage in August 1962. This ship cost about £19 
mil. The Maritime Administrators announced that the ship 
would stop sailing in August 1967. Thus ends a career 
which was once hailed as ‘ the dawn of a new sea age `. The 
ship built as an experiment to demonstrate the peaceful 
uses of atomic energy had accomplished the major objectives 
but continued operation was not deemed feasible in view 
of the high operating costs. 

The second merchant ship with nuclear propulsion—the 
Otto Haan—is an ore carrier of 15,000 tons deadweight. This 
vessel has steam turbines of 11,000 shp and a speed of 151 
knots. 


и и М 


JULY 967 
ppi. ig W Id & Shipbi ji 
“л 


Die . "ORE Fe 
Sel Engine WOR VICEERS-M'AN 
Two stroke crosshead diesel engines 


and in ГГ Marin ен = 
ndustrial usé № о sol nedum send den ennes 


2,000 h.p. to 10,000 h.p. 


A 
MEE Barrow Engineering Works 


in- i 
urness Lancashire England 


VICKE 
RS Lim I 
ITED E Uf Vickers 
NGINEERING GRG; Barrow 


Marine and Diesel 
Ref. No. A 1001 


и и М 


JULY 967 
ppi. ig W Id & Shipbi ji 
“л 


Die . "ORE Fe 
Sel Engine WOR VICEERS-M'AN 
Two stroke crosshead diesel engines 


and in ГГ Marin ен = 
ndustrial usé № о sol nedum send den ennes 


2,000 h.p. to 10,000 h.p. 


A 
MEE Barrow Engineering Works 


in- i 
urness Lancashire England 


VICKE 
RS Lim I 
ITED E Uf Vickers 
NGINEERING GRG; Barrow 


Marine and Diesel 
Ref. No. A 1001 


1160 Shipping World & Shipbuilder 20 JuLy 1967 ^ 


THE (m 
RELIANCE on 2 


MARINE keg 
INSURANCE S3 SMALL CRAFT 


р up to 200 tons in Steel, 
CO. LTD. 32 


Established 1881 Timber, G.R.P. and Aluminium. 


LIFEBOATS 


in G.R.P. and Aluminium. 


MARINE, AVIATION, FIRE AND 


ACCIDENT INSURANCE 
Liverpool Office: CO N TAI N E RS 
bna o PUER 10", 20’, 30’ LS.O. containers in G.R.P. 


London Offices: 
MARINE AND AVIATION DEPT: 


и WATERCRAFT LTD 
Fire Department: [| 


68 KinG WILLIAM STREET, LONDON, E.CA. THE BARGEWALK 
ЕД 
Accident Department: EAST MOLESEY, 
68 KING WILLIAM STREET, LONDON, E.C.4. SURREY Molesey 828: 
CLAIMS MADE PAYABLE AT BRANCHES AND AGENCIES j 
THROUGHOUT THE WORLD 
Ref. No. A 1005 Ref. №, А 1 


CANARY | к ANDS 
MILLER y бї, S.A. 


Ship Agents, Provision Merchants, Freight Brokers, 
Ship Repairers & Salvage Contractors 
(Telex: 53 MIDAT LP E) (Tels: MILLER, TENERIFE) 
Apartado 12, Apartado 79, 
LAS PALMAS SANTA CRUZ de TENERIFE 


When Your Ship is 


AT THE CLYDE 


Let us supply you with = + 


@ Provisions and Bonded Stores 


@ Cabin, Deck and Engine Chandlery 
Stores 


@ Home-hkilled, Chilled and Frozen Meats 
@ Fish and Poultry 


Salvage Tugs 


@ Fruit спа Vegetables H ый а ООУР | stationed 
$ : “EL GUANCHE 1375 ,, Е 
“РОКАМА5” 1300 n | and/or Tenerife 
WI LS М ATSO N “FORTUNATE” 1047 , | 


All extensively equipped for salvage and fire 


fighting 


McVINNIE, LIMITED 


337 RENFREW ROAD, 
SHIELDHALL, GLASGOW, 
S.W.1 


FOR FURTHER INFORMATION APPLY CANARY ISLANDS DIRECT 
OR TO: 


MILLER’S (Canary Islands) LIMITED 


(Telex: CANARIL LDN 263400) 
101 LEADENHALL STREET, LONDON, E.C.3 


Telegrams: Telephones: 
Osbelmer, Glasgow — GOVan 3351 (9 lines) 


—€———M 
010009132290 9220 89282520902 татаалдана ва вааа за ana a daR Ran n M иная сааса ааа 


Ref. No. A 1007 1 Ref. No. А 1008 


20 Juty 1967 


Shipping World & Shipbuilder 


1161 


Limits of Tanker Deadweight Reached? 


Economics of Giants in Doubt 


A report by M. Swiss, A.F.Inst.Pet.* 


As the deadweight of new tanker construction keeps rising, 
with 200,000-tonners ready for operation and 300,000- 
tonners starting construction in Japanese shipyards, so it 
appears that as far as the Middle East—Western Europe 
route is concerned it is unlikely to be served more cheaply 
by the new giants which cannot enter ports with which 
refineries are linked. A paper analysing the costs of 100,000, 
200,000, 300,000 and 500.000-ton tankers in use between 
Mena al Ahmadi and Rotterdam was read by Mr. W. Ash- 
ford, of John 1. Jacobs and Co, Limited, at the Institute of 
Petroleum's Economics and Operations Group meeting on 
April 27 last. Comparison with the far less complex run 
to Yokkaichi and with the cost per ton carried by 80,000 
d.w.t. tankers serves as a basis. However, even that route 
would not be without its limitations to those most modern 
giants, since tankers between 300,000 and 500,000 d.w.t. 
could not go fully loaded through the Malacca Straits, hence 
the cost of travelling to Japan via the Lombok Straits 
(returning via Malacc;* raises the expense by 9d per ton. 

The increase in des.icight, if the dates of first construc- 
tion in each class taken, shows a rapid rise: the first 
tanker of 22,600 tc: was the John D. Archibold, later 
renamed Liverpool; vas built in 1921 and scrapped in 
1962. However, thc :nodern 23,000-ton tanker was built 
in 1944, the first 30 |. tonners іп 1948, 50,000-tonners т 
1954, 85,000-tonners © 1956 and 100.000-tonners in 1958. 
The size has thus in? -sed fourfold in less than 14 years. 
Today, the classific-:cn societies have completed their 
studies of the 500.0 i \v.t. tankers and one oil company, 
reports Mr. Ashford. <`; understood to have been consider- 
ing vessels of 800,000 ..w.t.". 


Economics of Tank: Sizes 


Although there arc no technical difficulties in the con- 
struction of a tanker of one million d.w.t., their practicability 
remains in question. in the analysis which follows the 
economics of a 500,000-d.w.t. tanker is estimated; factual 
figures are given on the 200,000- and 300,000-d.w.t. tankers. 

As we consider the ever-increasing size of tankers in suc- 
cession some of the alternative routes come to be excluded, 
although as far as the Suez Canal is concerned much work 
is being done on this waterway and its depth will be 40 ft 
by the end of 1967; 48 ft by 1972; 57/58 ft by 1975 (or 
possibly 62 ft). In comparison a 312-000-d.w.t. tanker would 
have a draught of 72 ft and a 500,000- d.w.t. vessel one of 
85 ft. In the comparison given below long-term charter rates 
are taken as datum since oil company-owned vessels would, 
if costed with due allowance for capital items, give very 
similar figures. It is assumed that the tankers are turbine 
propelled. 

With this in mind the Mena al Ahmadi-Yokkaichi route 
can be costed at 165 9d per ton for 100,000-tonners; 115 5d 
per ton for 200,000-tonners; 9s 104 per ton for 300,000- 
tonners; and 7s 114 per ton for 500,000-tonners. In view of 
the decreasing rate of saving, the sizes between 200,000 and 


* European Petroleum industry's Surveys, 34 Meadow Way, 
Wembley, Middlesex. 


500,000 tons are hardly worth building. On the route from 
Mena al Ahmadi to Rotterdam the 80,000-tonner can travel 
laden through the Suez Canal and would cost 27s 5d per 
ton. In the future, travelling via Suez both ways the 100,000- 
tonner will carry crude at 24s 3d per ton and a 200,000- 
tonner at 20s 2d. If these tankers travel via the Cape with 
their load and return in ballast via the Suez Canal, the first 
Cost is up, 25s per ton for the 100,000-tonner, and the second 
should be less, 18s 14 per ton for the 200,000-tonner. The 
300,000-tonner travelling via the Cape both ways would 
operate for 16s 8d per ton and the 500,000-tonner for 13s 3d 
per ton. 


Bantry Bay Costs 


However, it is assumed that these last two sizes will 
be able to enter their port of destination, but this is 
unlikely to be the case. The cost per ton on the Mena 
al Ahmadi route via Bantry Bay can be split in four ways: 
using 300,000 or 500,000-d.w.t. tankers as far as the Bay 


‚ and then 80,000 or 100,000-ton vessel, from Bantry Bay to 


Rotterdam. The transhipment cost at Bantry Bay is taken 
as a minimum of 2s 6d. With increasing tanker sizes the cost 
per ton falis: 22s 14 for 300,000-plus 80,000-tonners, 21s 9d 
for 300,000-plus 100,000-tonners, 18s 9d for 500,000-plus 
80,000-tonners and 18s 5d for 500,000-plus 100,000-tonners. 
In any event this is cheaper than using 100,000-tonners all 
the way but more expensive than using 200,000-tonners. It 
is therefore only an economic proposition where the 200,000- 
tonner cannot enter, Although these figures and particularly 
the parts which must perforce be only estimates do not 
intend to be absolutely accurate, they support the general 
conclusions made by others. Not all the costs are born by 
the tanker users, there are others such as dredging, storage, 
handling, but they are reflected in port charges. The poten- 
tial of the other alternatives, i.e. of loading and discharging 
buoys, is reaching its natural limit as ships' sizes becomes 
larger. In particular, they represent a manoeuvrability 
hazard in the North European waters. Storage at the ports, 
pipelines and the proximity of large refineries all play a 
part in the composition of total expenses. It should be 
remembered that a 6 million tons a year refinery, far from 
being a small one, would yet need only one shipment by a 
500,000-d.w.t. tanker a month to keep going, but would 
need vast storage tanks to make sure that a tanker's late- 
ness did not bring it to a stop. 

One other aspect of costing (apart from the effect of in- 
flation on any figures calculated now and intended to 
represent future costs) must be carefully weighed. Mr. Ash- 
ford felt that such figures as he had seen on running expenses 
paid inadequate attention to repairs, survey and insurance, 
“most particularly the last". It was regrettable that so much 
of the crude oil movement was now considered increasingly 
in terms of very large tankers; it spelt losses for the 40,000- 
to 65,000-tonners considered too big for product movement. 
Products, normally handled by the 18.000- to 25,000-tonners, 
might possibly use ships up to 40,000 or even 50.000 tons 
and be able to charge on a different basis. On the other 
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hand the 70,000 to 120,000-ton tankers were likely to serve 
smaller refineries, as the 200,000-ton tankers served the 
bigger ones. Mr. Ashford could sce little scope for tankers 
in the range from 120,000 to 200,000 tons and felt un- 
convinced that those over 200,000 tons could be useful. 

The discussion which followed had three significant 
features: Firstly, Mr. Newton, of Petroleum Economics 
Ltd., and Mr. Hubbard, a consultant who is the author of 
a book on the transport of petroleum, confirmed that the 
figures they had obtained, even if obtained in train of other 
lines of reasoning, agreed with those of Mr. Ashford. 
Secondly, importation of 300,000 tons of crude would be 
a problem to the refineries which showed a preference for 
feeding their plant with a mixture of crudes suited to con- 
ditions. Thirdly, there were many aspects of the Middle East- 
Western Europe voyage which might emerge in the near 
future and which could not be considered. Many speakers 
from the floor in fact added their knowledge of some re- 
quirements which were related to the petroleum industry to 
the situation described by Mr. Ashford, and therefore the 
picture became more comprchensive. 

It is, however, only necessary to draw attention to the 
most relevant remarks. There was no doubt that on the 
whole the 300.000-ton tanker would be less economic than 
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a 200,000-tonner, but there were some oil companies (the 
smaller ones—in terms of European refining capacity) whom 
it would suit. It was possible that storage facilities might one 
day be shared, perhaps even tankers, too. Three-quarters of 
West European refineries could be economically supplied 
by tankers of up to 200,000 d.w.t, including those on the 
Mediterranean as far as the western coast of Italy. Beyond 
this point the 100,000-tonners could not bring Middle East 
crudes economically. Route restrictions affected the passage 
through the Straits of Dover, even for the 200,000-tonners. 
None of the calculations, Mr. Ashford admitted, included 
the route via the North of Scotland; he did not consider 
the possibility of an oil terminal on Heligoland—all these 
might affect transport costs. 

There were also questions on the possible increase of 
tanker construction costs, increase of insurance, effects of 
automation on safety, and some doubt if any figures based 
on scales as at present adopted could be accepted for long. 
Most, however, agreed that the trend towards the vast sizes 
seen at present, partly due to the need to "keep up with 
the Jones's", was not a welcome one, although it could 
admittedly depress charges. Those charges given by Mr. 
Ashford in his paper were claimed to be minimum, some 
even thought them too low. 


Culf Oil's Bantry Bay Terminal 


map of south-west Ireland reveals. or 
'iine of this territory—the ancient Province 
ists of a series of fingers of land jutting 
“ic Ocean, representing the rocky uplands 

he combined forces of wind and waves 

away the intervening soil In fact, the 
“erry coasts are great mountain promon- 
у long and very deep arms of the sea, 
not unlike the С. ds of Norway. The scenery has a peculiar 
magnificence ar^ is a considerable tourist attraction. At 
the extreme south-west part of Ireland is Mizen Head, 
765 ft high, surmounted by an old signal tower, and off 
the coast is Fastnet Rock at Cape Clear Island—familiar, 
perhaps, to landsmen from weather bulletins and the first 
land sighted by vessels on their approach from America. 
The names of the series of bays around these coasts are 
evocative—Dingle Bay, Dunmanus Bay, Roaring Water Bay 
and, lastly, the deepest and safest of them all, Bantry Bay, 
20 fathoms in depth, 21 miles in length and six to eight in 
width. It affords a sheltered and very safe anchorage, having 
no rocks or sandbanks. At the top of this bay, just below 
the little town of Bantry, lies Whiddy Island, some 1,200 
acres in extent. 

A recent arrival at Whiddy is the Gulf Oil Corporation, 
who are establishing at the western end of the island a 
crude oil terminal that is making history in the petroleum 
world. More significant than the terminal’s planned initial 
capacity of 1 mil. tons of crude is the fact that it will be 
served by the six largest tankers in the world. These giant 
vessels, now building in Japan and scheduled for delivery 
beginning in mid-1968 and continuing at four-months' in- 
tervals, will each be of 312,000 d.w.t. They will each lift 
about 2.4 mil. barrels of Middle East oil on each 30-day 
voyage via the Cape, discharging at Whiddy Island every 
10 days. The oil will be pumped ashore in less than 24 hours 
into 12 great tanks and from these transhipped as required 
into smaller tankers of between 85,000 and 100,000 d.w.t. 
for distribution to Gulf Oil's refineries in the U.K. and 
Europe. The novelty of the Bantry Bay project lies in the 
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out into the А‘. 
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fact that it is simply a transhipment point for crude oil 
from one large vessel to others with neither refinery nor 
processing, and, above ail, it lies in the size of the ships. 
Why was Ireland chosen for this project? The answer 
is that there are very few sheltered anchorages with the 
necessary depth of water and land access in north-west 
Europe. Milford Haven is not deep enough; Scotland in- 
volves extra steaming; Europort will not be ready in time 
and would be costly. Bantry Bay answered all requirements. 
The jetty at Whiddy Island will be in water deeper by 
20 ft than the giant tankers’ loaded draught of 79 ft. 


Preserving Amenities 


The Gulf terminal at Bantry Bay will not only be unique 
in the oil industry, it will be, beyond any doubt, the most 
attractive that any company could possibly devise. Mind- 
ful of the extreme beauty of the area, Gulf have assured 
Irish officials that their Bantry terminal will blend into the 
natural surroundings as fully as human ingenuity and the 
conditions will permit. Neither terminal nor jetty will be 
visible from the Bantry side of the mainland. Landscaping 
will include an artificial hill, the planting of trees and the 
painting of all storage tanks, etc., to blend most suitably 
with the scenery. 

As regards the danger of oil pollution, Gulf are taking 
the strictest precautions against spillage by the provision 
of containing booms and the installation of sophisticated 
equipment for cleaning ballast water. Tankers arriving from 
the Middle East will not come within 150 miles of any 
navigational hazard until they approach the Irish coast, 
by which time they will be under the control of Gulf's 
own licensed pilots. As there is no port authority, Gulf 
will be responsible for the navigation lights and buoys in 
the terminal area. Gulf Oil Terminals (Ireland) Limited, 
will operate the installation. The terminal was officially 
dedicated by the Bishop of Cork last April and work 15 
now progressing to schedule ready for completion next 


year. 
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THE APPLICATION OF HIGHER 
TENSILE STEEL IN MERGHANT 
SHIP CONSTRUCTION* 


By G. Buchanan, B.sc. 


Wren Lloyd's Register of Shipping first considered types 
of higher tensile stecls some years ago, it was decided that 
to lay down requirements for the chemical composition or 
the method of manufacture of the steel might possibly lead 
to a restriction in research and, therefore, in new types of 
steel. The broad rc; cirements that the maker's specification 
must be submitted approval indicating the method of 
manufacture, range of chemical composition, heat treat- 
ment and mecha; о! properties, together with certain 
limitations on the ‘chanical properties was, therefore, 
introduced in the К 

The result is that 
different types of ! 
Lloyd's Register ic 


the time of writing, the number of 
tensile strength steels approved by 


Scantling Factor 


Conversion fron: .. accepted scantlings for mild steel 
ships to those for hi ser tensile steels must be based upon 
comparisons of the snysical properties of the steels rather 
than on actual stress analysis. 

Even in mild steel ships, at the present time, we are seeing 
a gradual reduction in scantlings due to the additional in- 
formation we are obiaining from model tests and on ships 
in service, and also the improved protection against corro- 
sion. The use of higher tensile steel will further increase this 
saving in weight. 

While, in the mild steel ship, the scantlings are such that 
the stress levels are low enough for fatigue strength not to 
be a major factor in structural design, nevertheless with the 
reduced scantlings for higher tensile steel now contem- 
plated, the general level of stress will increase the prob- 
ability of fatigue failure if no improvements are made in 
the fatigue strength of the higher strength steels. 

It is, therefore, arguable as to whether this comparison 
of the properties of steels should be based on the yield 
strength of the materials or on a combination of yield and 
ultimate strengths. While on static loading there may be 
a great deal to be said for a comparison of yield strengths, 
the loading experienced by ships is of a fluctuating character 
and entails stress fluctuations from tensile to compressive. 

The fatigue strength of steel is not simply related to the 
yield strength of the material. In a recent paper submitted 
to Commission XIII of the International Institute of Weld- 
ing pulsating fatigue tests were carried out on four different 
grades of steel of different tensile strength using plain speci- 


“Abstract of a paper presented ta the Royal Institution of Naval Architects. 


mens, notched specimens and butt welded specimens both 
manually and automatically welded. There are a number 
of important conclusions to these tests. 

In high stress low cycle fatigue, no significant difference 
is found in the fatigue strength of notched, welded or plain 
specimens. In general, the low cycle fatigue strength is 
governed by the tensile strength. This also applies in the 
case of plain specimens for a large number of cycles of 
loading but not in the case of notched specimens. There is 
in fact little difference between the endurance limit of 
notched mild steel and high strength steel specimens. The 
similarity becomes remarkable in sharply notched specimens. 

After a study of all the available information, Lloyd's 
Register decided that the scantling factor for comparison 
of mild steel and higher tensile steel scantlings should be 
К = 45/Y + О, that is based оп the sum of the U.T.S. and 
the yield stress. 


Longitudinal Strength and Deflection 


Each Classification Society in its Rules lays down require- 
ments for the minimum section modulus for cargo ships, 
bulk carriers, tankers, etc. 

In order to obtain the required section modulus when 
higher tensile steel is used at the deck and bottom shell and 
the associated longitudinals the rule mild steel section 
modulus is multiplied by k,, where k, — the material scant- 
ling factor or 0.0625 L/D, whichever is the greater. 

Where both higher tensile steel and ordinary mild steel 
are used for continuous longitudinal] members, the whole of 
the topsides and/or bottom are to be of higher tensile steel. 

In addition, the section modulus using the total inertia 
and “у” measured to the extreme mild steel fibre must not 
be less than the rule section modulus. Thus, the stress in 
the mild steel portion of the structure will not exceed the 
rule normal stress. 

In the event of a repair, introduction of a mild steel plate 
in the higher tensile steel flange of the section cannot be 
accepted due to the high level of stress or, alternatively, if 
it is fitted, can only be accepted as а temporary repair. 

The elastic deflection of any ship is dependent on the 
moment of inertia of the section and on the modulus of 
elasticity of the material. As the modulus of elasticity of 
mild steel and the higher tensile steel at present used in 
merchant ship construction are practically the same, this 
factor can be ignored. The criterion is, therefore, the moment 
of inertia of the midship section. 
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With the decrease in deck and bottom area allowed with 
higher tensile stecl the moment of inertia of the midship 
section is materially reduced and, therefore, the deflection 
of the hull girder increased. If there was no restriction on 
the deflection then the full physical properties of the higher 
tensile steel could be applied and for the AH, steel, the 
moment of inertia could be reduced to 76.9 per cent of 
the mild steel ship. 

For many years, the maximum value of L/D which was 
allowed for mild steel ships was 14. This was a method of 
controlling the deflection and was undoubtedly based on the 
experience with riveted tankers where trouble was experi- 
enced with the end connections of longitudinals. This did not 
constitute a great restriction until higher tensile steel was 
introduced. 

As a result of this previous experience, it was decided 
some control over the deflection was necessary. The standard 
taken was the deflection of a mild steel ship with proportions 
L/D = 16. 

The question has been raised on many occasions as to 
whether this restriction is necessary. This is a matter where 
previous knowledge indicates that, until we have further 
experience with deflections of the magnitude associated 
with L/D — 16 proportions, this must remain the upper 
limit. 

Masters of large tankers have, on numerous occasions, 
commented on the deflections experienced in both still water 
and waves, and recently at the Load Line Convention a 
strong plea was mac: for a “sag allowance" permitting large 
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tankers to load beyond the centre of the freeboard disc as 
the normal sag shut out a considerable amount of the 
designed deadweight. These are small sidelights on the effects 
of this deflection, but it has not been proved that this deflec- 
tion has any effect on the record of local structural failures. 
However, it is still considered that further experience is 
necessary as the number of ship years of service of ships 
with higher tensile steel in deck and bottom is strictly limited. 

Accepting that the deflection should not exceed that of 
a mild steel ship with proportions L/D = 16, then to make 
the most economical use of a particular type of higher 
tensile steel the "k" value should be equated to 0.625 L/D. 

For the DH, steel previously quoted К = .769, the maxi- 
mum value of L/D to make full use of the physical proper- 
ties should not exceed 12.30. If the L/D is above this figure, 
a steel with a higher "k" value could be used without in 
any way penalising the reduction in thickness which can be 
allowed. 


Weight Considerations of Tankers 


Claims have been made that the deeper ship is the lighter 
ship when higher tensile steel is used in the deck and bottom 
structure. 

This is not correct and investigation of tank structure 
only has shown that the most economical depth for weight 
purposes lies in the region of 12.5 for steel having a "k" 
value corresponding to .0625 L/D. 

И the L/D ratio is reduced below 12, although theoretic- 
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TABLE 1 Saving in Steelweight for Н.Т. Steel Tankers as opposed to Mild Steel 


Deadweight Dimensions 

L xB xD 
745x105.5 х 53.5 
950х142 x73.0 
830 x 137.83 x 66.27 

1015 x 154.7 y 80.2 
775 х 112.5 x57 


13.9 .8703 
13.0 .814 
12.52 282 
12.66 79 


13.6 .85 


58.000 tons 
142,000 tons 
108,000 tons 
195,000 tons 

70,000 tons 


ally the “К” value could be reduced and hence the modulus 
(provided the physical properties of the higher tensile steel 
are in accordance therewith), the reductions are restricted 
by minimum thicknesses and, in practice, the area at the 
top and bottom flanges is more than necessary for modulus 
requirements. 

A midship section, designed in higher tensile steel, should 
be designed to meet the exact area requirements for the steel 
being used. This may mean, therefore, a limitation in depth 
or, if this is impossible for capacity reasons, a closing up 
of the transverses which, in effect, would mean a reduction 
in area of top and bottom longitudinals. This in turn would 
mean an increase in the total weight of transverses. 

Some owners and/or builders prefer longitudinals to be 
of flat bar typc. which have the advantage of easier con- 
struction, in preference to the built-up tee bar. It should be 
remembered. however. that the area of plate longitudinals 
is considerably greater than the area of a built-up tee bar 
having the same section modulus and, for weight reasons, 
should be restricted to vessels with high L/D ratios. 

Generally speakin«. the weight of transverse, longitudinal 
bulkheads and side > «i! is proportional to the depth. Bottom 
transverses, however are slightly restricted in that they 
must not have a « >. of less than 2$ times the depth of 
the stiffener slot. h а ship with a high L/D ratio may 
proportionally have ceper transverse than a vessel with a 
low L/D ratio. 

Table I gives the глуп in weight for tankers of varying 
deadweights сотр: :-! 10 the estimated weight of higher 
tensile steel over the 'ank length. 


Local Strength 


Generally, it may ^^ said that where the criterion is а 
panel stress Череп!" on the head of water the reduction 
in thickness for higher tensile steel should be based on Vk, 
and where the criterion is the bending moment the reduction 
in section modulus is based on k. 

The rule thickness of the side shell plating is, therefore, 
reduced by the factor Vk. Originally, the minimum thick- 
ness of deck and bottom shell was also controlled by the 
same factor Vk, provided the longitudinal strength require- 
ments were met but it was found that generally, when the 
section modulus of the hull girder was reduced by k and 
the reduction in bottom shell and deck is limited by Vk, 
this was unduly restrictive in large ships where minimum 
thicknesses apply. It was. therefore, decided that as the 
Stress in this plating is a combination of pane] stress and 
tension or compression the factor should be a combination 
of k and Vk. The empirical factor 2k + Vk/3 was, there- 
fore, introduced to apply to the minimum thickness of deck 
and bottom plating. The section modulus of deck, side, 
bottom and inner bottom longitudinals is multiplied by the 
factor k. 

The spacing of deck and bottom longitudinals is not to 
be greater than 65 t Vk, where t is the thickness of the 
deck plating or bottom shell, as appropriate, in inches. 
This control of the spacing of longitudinals is considered 
necessary to ensure that the buckling load in the plating is 
controlled. 

The section modulus of deck and bottom girders is multi- 


k 
L/D (Proportions) k (Steel) 


Estimated weight 
of H.T.S. (over 


Savin, 
s tank length) 


for H.T.S. Remarks 


3,000 tons 
6,900 tons 
4,700 tons 
12,000 tons 
2,900 tons 


-192 483 tons L/D ratio high 
1,786 

1,200 tons 
1,500 tons 


670 tons 


Figure given by Builders 
Figure given by Builders 
L/D ratio high 


plied by the factor k. 

The height of the double bottom is retained as for the 
mild steel ship, but the thickness of floors, girders and tank 
top are multiplied to Vk to give the corresponding higher 
tensile thickness. 

The section modulus of bulkhead stiffeners is multiplied 
by k and the plating thickness by Vk. 

The area of cross ties is controlled by the factor k but 
the least moment of inertia is not reduced in order to 
control the buckling stress in the tie. 

Generally, the minimum thickness of structural items is 
reduced by Vk. 


Large Bulk Carriers 


So far we have been considering the ship which has higher 
tensile steel at both the deck and bottom shell such as in 
large tankers. 

In large bulk carriers, it is not so common to find the 
bottom shell of higher tensile steel. The reason owners give 
for deciding to use mild steel is the possibility of ground- 
ing damage and the difficulty of obtaining higher tensile 
steel of a suitable k value at repair ports throughout the 
world. The possibility of bottom damage to bulk carriers 
loading and unloading in ports is probably higher than 
the same type of damage occurring in large tankers, as the 
latter generally load and unload at off-shore terminals. 

This will, no doubt, be cured gradually by a more plenti- 
ful supply of higher tensile steel in repair ports as more 
ships are constructed of this steel. 

Nevertheless, it is understood that builders are not averse 
to using mild steel for the bottom shell of these large bulk 
carriers due to the present supply position of the higher 
tensile steel, although this opinion will probably be denied by 
the steel manufacturers. 

In a general way, it can be said that a reduction in thick- 
ness of 15 per cent is necessary before it is economical to 
use higher tensile steel. When investigating the economics 
of this superior material each ship must be considered 
separately, particularly in a ship with alternate holds empty 
in the loaded condition, where this condition may be hog- 
ging or sagging depending on which holds are scheduled 
to be filled. 

There is one aspect which must be considered when 
assessing the thickness of bottom shell, if of mild steel, with 
topside of higher tensile steel. It is possible that with the 
reduction in deck thickness with higher tensile steel the 
bottom shell thickness may require to be increased in order 
to maintain the rule section modulus at the bottom. Although 
the reduction in thickness of the deck lowers the neutral 
axis, nevertheless the reduction in the inertia of the section 
causes a reduction in the section modulus at the bottom, 
thereby necessitating an increase in the bottom shell thick- 
ness. Also, it may be found that if the L/D is in the region 
of 12, it may be possible to introduce in the topside plating 
a steel of a higher “k” value before the minimum thickness 
is applied. 

A section has been prepared showing the reduction in the 
thickness of deck and bottom plating which can be accepted 
in a 730 ft. ship with higher tensile steel at deck and bottom 
and also at deck only. 
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THE AGE OF SHIPS’ 


By Ghester H. Holtyn 


THE metallurgy of marine aluminium alloys has advanced 
significantly during the past 20 years. It was not too long 
ago when 606! was the predominant marine alloy. It had 
good corrosion resistance, but its ductility in the welded 
condition was low. Аз a result, it was generally used in 
riveted fabrication. 

Since modern vessel; are welded, the use of 6061 was 
restricted. А high-strength, corrosion-resistant weldable 
aluminium alloy was a prime requisite for the advancement 
of aluminium technolo::y 

The 5000 series of «lioys and the development of the 
metal inert-gas methou of welding opened new vistas. These 
cold-rolled alloys possessed excellent corrosion resistance 
and offered high welded strength. Various types of alloys 
within the 5000 series have been used. Alloys 5456, 5083, 
5154 and 5052 have бесп the ones most extensively em- 
ployed. Minimum mechanical properties of 4-in. plate for 
select tempers are listed in Table I. 

Alloy 5086 has 3.5 to 4.5 per cent magnesium content 
and is recommended, therefore, for hulls and other critical 
ship components. 

Alloy 5456 has 4.7 to 5.5 per cent magnesium. BuShips 
Instruction 9110.37A limits the use of 5456 to "applications 


TABLE I 
Specified Mechanical Properties 


*Elonga-| 
tion in 2 in. 


-— —Strength-K SI* 


Ultimate Yield, percent 
Alloy Temper Min Max Min Min 
5456^ H321 46 59 33 12 
5083“ H321 44 56 a 12 
5086* H32 40 47 28 12 
5154 H32 36 43 з 13 
5052 H32 3l 38 23 T 
uu 15 42 Е 35 10 
6081 T651 42 Lm 35 10 
wi to SNAME Grade В non-heat-treatable 
dig to SNAME Grade A_non-heat-treatable 


b Conforms to SNAME heat-treatable alloy. 
Е Properties for }4-in. plate and tempers indicated. 
At 0.2 percent offset. 


* Abstract of a paper presented to the Society of Naval 
Architects and Marine Engineers. 


where a single failure will not result in hazard to personnel 
or critical ship components such as deckhousss", 

The most extensive use of alloy 5456 to dite has been 
for the deckhouses of naval vessels. It has also been used 
for hydrofoil hulls. The extreme importance of lightweight 
for these craft and the excellent strength-to-weight ratio of 
5456 probably dictated the choice. 

Several years ago, alloys 5052 and 5154 were being used 
for various applications. The availability in today's market 
of higher strength alloys at about the same basic price has 
curtailed their use. 

To a certain extent the same is true of the once popular 
6061. This alloy still finds a host of uses primary because 
it is abundantly available through local dis:rbutors. In 
general, however, mill sized marine orders are for the 5000 
series aluminium alloys. 


Welding 

Successful high-speed production welding of aluminium 
was made possible with the advent of the inert-gas-shielded 
metal-arc (MIG) welding process. With this method, sound 
welds almost the strength of the parent material can be 
obtained. Fig. 1 shows the average tensile strength across 
the weld of 5086 at 38,000 p.si. The minimum tensile 
strength of 5086-H32 is 40,000 p.s.i. 


Fabrication 

Aluminium is, perhaps, one of the easiest construction 
metals to handle and can be formed and fabricated by a 
wide variety of processes. Its lightness facilitates handling. 
It is cleaner, upgrading working conditions. It is weldable. 
It can be flanged, bent, rolled. drawn, pressed, stretched. 
spun, and expanded. It can be worked by all of the prac- 
tices common to steel and by some that cannot be done on 
steel. Generally, all of the work can be done with less effort 
and greater speed. 

Aluminium shapes and plates can be formed with the 
same equipment used for steel. There are areas, however, 
that require some specific knowledge of aluminium's charac- 
teristics. It has greater spring-back than steel. Thus, it is 
generally necessary to overform the part. When the form- 
ing pressure is released, the metal will spring back to the 
desired dimension. 

Dies used for forming steel normally have radii unsuit- 
able for aluminium. Adjustments can be made to suit alu- 
minium without destroying its usefulness for steel parts. 
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Free Bend Elongation % 


Welding Rod 
2nd Choice 


(N AVERAGE TENSILE STRENGTH ACROSS WELD 
Qm ымыы TENSILE STRENGTH OF ANNEALED PLATE 
(0 AVERAGE WELOED YIELO STRENGTH 

$41 5534 MAY ALSO GE USED 

43 sas, 5516 мау ALSO BE USED 

toj AVERAGE FALE BEND ELONGATION 


Fig. 1. Strength and ductility of butt metals in aluminium alloys 
(MIG process). 


Each alloy temper and thickness has a minimum bend 
radius. They should be followed carefully; otherwise, crack- 
ing will occur. 

Steel rolls and brakes should be cleaned. A simple pre- 
caution to prevent steel particles from being rolled into the 
aluminium plate is to slip template paper between the 
aluminium and thc rolls. 

The thermal expansion of aluminium should be taken 
into account in all welding procedures and in fitting out 
various sub-assemb!'es. Aluminium has approximately three 
times the conductivity of steel and expands approximately 
twice that of ste’. if these properties of aluminium are 
ignored, there wil! be a considerable amount of distortion, 
buckling, and wet! cracking. If sub-assemblies are con- 
structed in a shop 274 then moved to the out-of-doors for 
final erection. son's thought should be given to the tem- 
perature range b» сеп indoors and outdoors. 

Painting of an :'uminium hull is not necessary except 
for aesthetics and {г antifouling protection. If recommended 
painting specifications are followed, a tight coating can be 
obtained. Cleaning and etching the surface before applying 
the paint system are essential. 

TBTO or TBTS zntifouling paints should be used. These 
tin-bearing paints do not require the extensive barrier coats 
that copper-bearing paints do. Mercury anti-fouling paints 
should never be used on an aluminium hull. 


Design Considerations 


Dissimilar Metals 

The marine aluminium alloys are virtually indestructible 
in salt water or in a marine environment. However, when 
it is combined with other metals in the presence of an 
electrolyte, galvanic corrosion can result. Aluminium is 
subject to some attack when combined with most ship- 
building metals unless the joint is effectively protected. 
Copper, brass, and bronze are the most destructive. When 
they are in contact with aluminium, a high current will flow 
from the aluminium through the electrolyte to these metals. 
Thus, the aluminium is attacked and they are protected. 
Mild steel, although not so critical, still requires careful 
attention. The degree of attention is proportional to the 
location of the joint and the metal combination. Under- 
water connections, joints exposed to salt spray, wet interior 
Spaces, and dry interior spaces should be given design 
attention in the order listed. 

The most common joint in shipbuilding is the connection 
between steel boundary bars and aluminium deckhouses. 
Insulation systems are varied. Theoretically, all that is 
required is to Separate the steel and the aluminium by a 
non-absorbent material such as а butyl rubber tape, strip 
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neoprene, or a mastic compound. The fasteners must also 
be insulated. From the practical standpoint, however, no 
joint design is any better than the workmanship applied and 
the degree of inspection. There are some basic rules, baw- 
ever, that can help minimise the problem. They are: 


1. Keep the aluminium on the weather side of the 
boundary bar so that it acts as a flashing. 

2. The lower edge of the aluminium section should be 
a minimum of 6 in. from the deck. This prevents water 
from pooling below the joint and seeping up into it, causing 
corrosion problems. 

3. The sealant and/or tape should be uniformly applied 
so that all areas of the joint are sealed. 

4. А sealant fillet should be applied to the joint on the 
weather side and preferably on both sides of the joint. 

5. When the fasteners are set, some caulking material 
should be available in the hole in order to completely fill 
up the hole after the fastener is in position. 

6. Stainless fasteners are recommended. If other materials 
are used, attention should be paid to the dissimilar metal 
combinations. 


Fig. 2 shows a typical application of this type. 


WEATHER SIDE 


‘ALUMINUM DECK HOUSE 


STAINLESS STEEL HUCK BOLT 


ISN 


TO SUIT FRAMNG ^E 
REQUIREMENTS 


XS SR 


SEE NOTE NO. 6 SEALANT FILLET 


ОАА АМ. МАЛА 


NOTES 

(1) PRIME BOTH SURFACES WITH ZING CHROMATE 

(2) APPLY BUTYL RUBBER ON SURFACES- LET DRY 

(3) APPLY SECOND COAT BUTYL RUBBER BEFORE MAKE UP 

(4) SET HUCK BOLTS, EXCESS SEALANT SHOULD FILL HOLE 

(5) FORM FILLET FROM EXCESS SEALANT 

(6) WHERE DESIGN REQUIRES,STEEL FRAMING САМ LAP 
ALUMINUM FRAMING. FAYING SURFACES SHOULD BE 
TREATED AS | AND 3 


Fig. 2. Aluminium deckhouse joint detail. 


Underwater connections must be treated differently. 
These items require top priority since any corrosive attack 
will not be detected until drydocking. 

The propulsion system should be isolated. Corlett and 
Fryer reviewed the procedures for minimising dissimilar 
metal attack due to an aluminium ship's outfit in their 
paper, “Ап Aluminium River Tanker Design". 


Bolted Installation 


A typical bolted installation is shown in Fig. 3. The 
method is very simple and has been used with success. The 
method applies to all non-submerged applications. 

The faying surfaces are primed with zinc chromate. Poly- 
sulphide or buty! rubber is applied to the fitting and allowed 
to dry. When the fitting is installed, a second coat is applied. 
When tightened, a quantity of the material will be Squeezed 
out around the periphery. This material is then wiped into 
a fillet, completing the joint. | 

Some attention should be given to the bolting arrange- 
ment. In some instances the use of stainless steel bolts is 
warranted. Passivated stainless steel 18-8 type 304 or 316 
has little attack on aluminium. Aluminised, galvanised, or 
cadmium plated bolts are acceptable for many installations. 
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single BABCOCK VARINE RADIA: BOILER 
will power each of seven new, tankers:- 


—three for Shell International 
Marine Ltd. 

building by Netherlands Dock & Ship- 
building Co., Ато: ^: dam. 

—two for Sh. i International 
Marine Ltd. 

building by Kieler':: waldtswerke. 

—two for Ess: International 
building by Kielerhowaldtswerke. 


THIS ADVANL:2 MARINE BOILER 
DESIGN HAS THESE IMPORTANT 
ADVANTAGES : 


№ Water-cooled membrane-wall furnace 
and enclosure—eliminates refractory. 


W All oil-burners firing over the full load- 
range—simplifies control. 


Ш BABCOCK Y-jet steam atomizers in 
venturi registers give high-quality com- 
bustion and minimum draught loss. 


W Long flame-travel down the full height 
of the furnace promotes complete com- 
bustion with minimum excess air. 
Ш Widely-pitched heating surface cleaned 
by long, retractable sootblowers. 


M A R | М Е В о | L E R $ Ш Combines great experience in the design 


and construction of Radiant-type power 
and industrial boilers, with over 80 years 


BABCOCK & WILCOX (OPERATIONS) LTD, '" "^ne boiler engineering. 


Boiler & Nuclear Engineering Division, Marine Commercial Department 


Babcock House, 209 Euston Rd., London, N.W.1. 7e/: 01-387 4321 


Елисеев | 


Ret. No. A 1028 


20 Ллх 1967 


BASE OF FITTING 


ALUMINUM INSERT 
PLATE OR DOUBLER 


‘NEOPRENE OR NYLON BUSHING & WASHER 
METAL WASHER 


SELF LOCKING NUT 


HOLES 

(1) BOLT ANO WASHER MATERIAL MUST BE COMPATIBLE WITH FITTING 

Q) ALUMINUM B STEEL'FAYING SURFACES TO BE PRIMED WITH LEAD—FREE ZINC 
CHROMATE PRIMER 

(3) TWO COATS BUTYL RUBBER SEALANT TO BE APPLIED 
SECOND COAT 1$ APPLIED 

(4) EXCESS SEALANT TO BE FORMED INTO FILLET AROUND PERIPHERY OF FITTING 


FIRST COAT TO SET BEFORE 


Fig. 3. Typical installation detail of dissimilar metal fittings. 


Mild stee! bolts in conjunction with plastic ferrules and 
washers can also be employed. 


Structural Design 


Aluminium has different mechanical and physical properties 
than other shipbuilding materials. These properties must be 
taken into consideration in order to achieve the most 
efficient and economical design. An aluminium design can 
be guided, but should not be misled, by similar steel struc- 
tures. This is especisily true when the steel designs have 
been based on empivical rules. 

Ultimate tensile sirengths and yield strengths of alu- 
minium alloys are comparable to A-7 structural steel. How- 
ever, the modulus c? elasticity, 10.3 X 10° p.s.i and the 
density, 0.096 p.c.i.. ure about one-third that of steel. The 
coefficient of therm»! expansion is 0.0000132, or twice that 
of steel. 

Aluminium allov. Jo not have a clearly defined yield 
point. The stress which aluminium alloys exhibit a 
permanent set of 0.2 per cent is specified as the yield 
strength. 

On non-marine applications, a general rule of thumb is 
that an aluminium structure with equal strength and deflec- 
tion will weigh 50 per cent of its steel counterpart. How- 
ever, an aluminium hull designed to Class will weigh about 
43 per cent of a comparable steel hull. Some aluminium 
deckhouses have been designed that have weighed only 30 
per cent of the steel version. 

Savings of this magnitude are obtained by taking advan- 
tage of the corrosion allowance built into most steel rules 
and the allowance which permits a 50 per cent increase in 
hull girder deflection. 

Under identical loading conditions, aluminium struc- 
tures, equal in dimensions to steel structures, are subjected 
to elastic deformation three times larger than those of steel. 

Many designs will not accept a deflection of this magni- 
tude. Frequently the limiting deflection is established by 
operating conditions and the structural member, regardless 
Of the material, must meet it. For some structures, however, 
aluminium could deflect freely and still be structurally 
adequate. For example, an aluminium batch cover is re- 
quired to meet the 1.1360 ABS requirement. On an ore 
carrier, the loading necessary to produce this deflection is 
seldom, if ever, imposed. Yet, the deflection requirement 
normally controls the design. 

Hull girder deflection is another matter. How far do you 
permit an aluminium hull to deflect? R. S. Little, Principal 
Surveyor af the American Bureau of Shipping, bas dis- 
cussed some of the Bureau's preliminary thinking on the 
subject. The following excerpt was taken from his article: 
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"After carefully considering the problem, it was then con- 
sidered that some allowance should be made for a greater 
deflection owing to the material, but that sufficient material 
(and thereby inertia) should be added to the hull girder so 
as to limit the increase in deflection to not more than 50 
per cent." This is the Bureau's present position. As experi- 
ence is gained from aluminium hulls with larger L/D 
ratios, the present limitation can be adjusted accordingly. 

Jt is frequently desirable to use simple conversion factors 
in order to design an aluminium structure from an exist- 
ing steel design or to make a quick weight estimate. 

Deflection is usually the restraining factor in aluminium 
design. Once the deflection requirements are met, the section 
modulus is normally ample. If equal deflection is required, 
and there are no corrosion allowances, aluminium will re- 
quire a moment of inertia three times that of steel. This, 
of course, assumes the same span and loading. 


L= IsEs. , 
A= p. їп. 
where 
I, = moment of inertia, aluminium, in.‘ 
15 = moment of inertia, steel in.‘ 
Es = modulus of elasticity, steel, p.s.i. 
E, = modulus of elasticity, aluminium, p.s.i. 


For estimating purposes, this ratio can be taken as three. 
If an exact analysis is required, the modulus of elasticity 
for the alloy under consideration can be used. 

In order to increase the moment of inertia, the depth of 
the aluminium section must be increased and/or area added 
to the flanges. Usually a compromise has to be reached. 
Since overhead height is at a premium for most ship struc- 
tures, the maximum depth of structural members is usually 
known. If an excessive amount of metal is required to 
obtain the needed inertia, then the alternative is to reduce 
the span of the member. 

To provide equal strength, the section modulus of an 
aluminium beam should be increased by the ratio of the 
tensile yield strengths: 


= Ss Туз Я 
ба = —— cu. in. 
Туа 
where 
Sa = section modulus, aluminium, cu. in. 
Ss = section modulus, steel, cu. in. 


Туз = tensile yield strength. steel, p.s.i. 

Tya — tensile yield strength. aluminium. p.s.i. 

Generally, by increasing the height of the beam by 
approximately 45 per cent and adding about 45 per cent 
of the area at the proper locations, an aluminium beam 
can be obtained with the same rigidity and a 50 per cent 
weight saving. 


Advantage and Economics of Aluminium 


The two outstanding advantages of aluminium that attract 
the shipowner, operator, and builder are its light weight and 
its corrosion resistance. Properly applied. these properties 
will not only improve performance but enhance the econo- 
mic picture as well. Aluminium's first cost is generally 
higher. However, the increase in cost can readily be offset 
by tangible economic benefits. 


Increased Cargo Deadweight 

Increasing deadweight through aluminium construction 
can be economically attractive. The most interesting con- 
ditions are when a ship's draught is limited to 9 to 13 ft., 
speed is 12 to 16 knots, and gross tonnage is under 1,000. 

The greatest potential for aluminium is the so-called 
European "paragraph" group of coasters and liner-types, 
of just under 500 tons gross, operating as open-shelter- 
deckers. Although small. these ships are becoming popular 
for liner trades, serving less accessible ports as feeder ships. 
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Ref. No. А 1921 


The familiar Grangesbe:; ар, with its distinctive 
symbol for iron, is toda; flying on Grangesberg 
vessels in worldwide tradc. The Company's modern 
fleet of bulk carriers and o:c/oil carriers today musters 
a capacity well in excess of 800,000 tons deadweight, 
the largest units being ore carriers of 72,500 tons dead- 
weight. The carefully planned structure of the Granges- 
berg fleet provides the flexibility necessary to comply 
with today's varying demands on international bulk trade. 


THE GRANGESBERG COMPANY 
Shipowning Division 
Stockholm—Sweden 


London: Grangesberg Shipping (London) Ltd. 


New York: Grängesberg American Corporation 
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Increased Available Cargo Space 


In ships of higher speed-length ratios, where beam and 
block coefficient are limited to minimise power, stability is 
often a problem. Topside weight is frequently reduced by 
making the superstructure of aluminium. 

With general cargo requiring proportionately more cubic 
than lifting capacity, there is incentive to add hold space 
by increasing hull depth, to the further detriment to stability. 
The height and weight of deck loads, as in the cases of 
timber and container ships, are frequently restricted by 
stability conditions. Since additional hold space is wasted 
around container vans in holds, there is more economic 
pressure to regain cargo space by stacking vans as high 
as feasible on the weather deck, or to add decks of trailers 
in roll on-roll off vessels. Stability is usually the limiting 
factor in each case. 

The elimination of a non-paying ton at deck level, by 
aluminium covers for example, can in some cases remove 
one to two additional tons of ballast, to the advantage of 
increased speed, reduced power and fuel cost, and/or re- 
duced draught. If a controlling stability condition is main- 
tained, weight saved at deck level can be replaced by an 
equivalent paying tonnage in deck cargo, in a deeper upper 
‘tween deck, or in additional vans or trailers on the weather 
deck. 

Building the entire ship of aluminium, at least for smaller 
designs, can add greatly to this effect. The weight saved 
can be replaced in full or in part as ballast low in the hull. 
Where an optimum stability condition existed for the steel 
counterpart, the aluminium saving permits adding to hold 
bale cubic by using a greater hull depth, or carrying 
additional weather-deck cargo such as timber, containers, 
or trailers, all withorvt altering the original satisfactory dis- 
placement, stability. draught, power, or speed. 


Increased Speed o^ "educed Power 


An aluminium ship will be faster than a steel duplicate 
because of its lower cisplacement. Given a fixed deadweight 
requirement, this gain can be used to increase revenue by 
making more trips yearly without increased fuel cost. If 
the increased speed co»ability is not needed, even in reserve, 
an engine of lower power can be installed, reducing machin- 
ery cost and fuel cxpense, as well as the power-tonnage 
manning factor. 

The reduced dispiacement because of lower hull weight 
can be handled by reducing all dimensions and maintaining 
original draught, by reducing loaded draught only, or by 
lowering the block coefficient at the original dimensions and 
draught. The increase in service sea speed from reduced 
block in many cases may be substantially greater than 
would normally be expected from only the displacement 
drop, perhaps enabling reductions in power allowance 
factors. 

An aluminium ship should average higher speeds than 
а steel sister ship because of the elimination of the steel- 
hull "ageing" effect. The increase in frictional resistance and 
power required to maintain speed caused by corrosion, pit- 
ting, paint build-up and wear-and-tear should be appreci- 
ably minimised with an aluminium hull. 


Trailer Ship 


The world's first all-aluminium commercial ocean-going 
Ship is a 226 ft. vessel which is being built for the South 
Atlantic and Caribbean Lines Inc, a subsidiary of the 
United Tanker Corporation, New York City. The American 
Marine Shipyard in New Orleans is constructing the vessel. 

It will carry 40 trailers between Miami and Puerto Rico. 

Aluminium was chosen for this ship because its light 
weight will provide for increased speed, improved stability, 
shallow-draught capability, as well as reduced maintenance. 
It will also enable the ship to carry a greater payload. 
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Speed, in particular, is critical, The operation of the ship 
requires it to operate on a very tight schedule. Before con- 
struction began the hull was model tested by the Netherlands 
Ship Model Basin in Holland, and the designed speed and 
power calculations were confirmed. 

The ship is a twin-screw, diesel-propelled, open-shelter- 
deck vessel and will be operated as a roll-on/roll-off trailer 
ship. The main deck will carry 20 refrigerated or con- 
ventional trailers. There will also be 20 conventional trailers 
stored on the weather deck. 

Two GM 1,500 h.p. diesels will drive separate shafts 
through reverse and reduction gears. Two rudders with 
electro mechanical steering gear will be installed. 

Electrical service will be provided by two 220 kW diesel 
generator sets. Normal engineroom auxiliaries and deck 
equipment will be installed. 

It is expected that this prototype ship will be a forerunner 
of its type in similar trade. Unquestionably its successful 
operation will stimulate increased interest for large com- 
mercial hulls. 

Approximately 760,000 Ib. of 5086-H34 plate and 5086- 
H112 extrusions are being used. The depth of some of the 
frames precluded the use of extrusions. Flanged plate is 
being used in this area. 

Erection and weld sequences were carefully followed to 
minimise distortion. The bow section was built upside down. 
When fully plated, it was flipped and joined to the midbody 
section which was built in place. The stern assembly was 
built separately in the upside-down position and joined to 
the midbody. 

To ensure the success of this ship, many detail areas were 
carefully scrutinised. 


Required Research and Development Efforts 


Continued technological advancement is mandatory if 
aluminium is to maintain and to improve its position in the 
marine field. Although the weldability, strength, and corro- 
sion resistance of the present aluminium alloys is adequate, 
new alloys would be welcomed. The welded strength of 
today's aluminium alloys is less than the parent strength 
of the material. It would be desirable to have an alloy that 
would provide 100 per cent efficiency. 

The welding process used today is generally acceptable. 
However, it was not designed with the peculiarities of 
shipbuilding in mind. Clean meial is necessary for sound 
welds. Preliminary work has been done on automatic clean- 
ing procedures. Perhaps some day a machine will be avail- 
able that will combine the cleaning and welding operation. 

The bulkiness of today's welding equipment is a disadvan- 
tage. Lighter and more durable guns with longer cable 
lengths would be a definite asset to shipyard welding. 

A gas shielding procedure that would allow for high- 
quality welding out-of-doors would be helpful. Today, the 
welding of aluminium without some type of protection is 
difficult. 

Yards that work aluminium normally modify existing 
tools to suit their particular needs. The development of 
standard tools and components would be welcomed. Deck 
fittings, stuffing boxes, seacocks, struts, and so forth, are 
not normally available "off the shelf". 


Fire Test Programme 

The structural aluminium fire test programme being pre- 
pared by the HS-6 panel of SNAME will produce the data 
necessary to establish a set of standards for insulating 
aluminium. SOLAS 60 and the U.S.C.G. now require more 
stringent fire protection for commercial ships. Acceptable 
insulation systems for steel structures have been established. 
A similar set of standards is needed for aluminium. . 

Rules for building aluminium vessels would be a definite 


asset. 
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ously and automatically available to 
the navigator throughout the important 
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А COMPETITIVE NUGLEAR-POWERED 
MERCHANTMAN" 


By J. A. Teasdale, B.Sc., M.Sc. 


FROM a search over a period of time for a non-military 
vessel which. would be economically suitable for the in- 
stallation of a nuclear power plant, it was apparent that 
marine engineers had given most of their attention to the 
design of a nuclear plant for some type of conventional 
ship. The assumption here was that only a conventional 
ship type would be acceptable to the Shipping Industry, 
though special service vessels, such as whale factory ships, 
were studied. In consequence. Britain is no nearer to the 
possession of a nucleir-powered merchant ship than was 
hoped Гог 10 years ago. It occurred to the author that the 
concept of separatc motive and cargo units could provide 
an interesting application of nuclear power and it seemed 
possible that the schei.c may prove to be competitive with 
a conventional ship service, operated by what тау be 
termed Integral ship 


Nuclear-powered, © posite Ship Design 

ct is that the pusher ship is designed 
‚|, free to operate without reliance 
on a cargo unit. The «iain objects are to provide manoeuvr- 
ing flexibility Бесс. wharves within a port, to facilitate 
the joining operation and to allow sea voyages between 
neighbouring ports. ihe draught of the pusher ship is 
adjustable, through the use of water ballast, to suit in- 
dependent operation and to match with loaded and ballasted 
draughts to cargo units. 

The adopted design approach is to provide a ' V '-shaped, 
plan-form bow for the pusher ship and a matching recess 
in a tail structure fitted at the aft end of the cargo unit. This 
provides a guide for the pusher ship when entering into the 
embrace of the cargo unit and when the join is effected, the 


А feature of the pr 
as an independent ‹ 


* Abstract of a paper presented to the Royal Institution. of 
Naval Architects. 
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BEAM MLD. 
DEPTH MLO, 
DRAUGHT 


PROPULSION MACHINERY 
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— mio ---- — 
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Fig. 1. Profile arrangemem—Pusher ship. 


TABLE 1 Preliminary Design Data for a Nuclear 
Powered Pusher Ship 


Preliminary Dimensions 
Length b.p. on 30 ft draught 
Beam, mld 46 ft. depth 
at 30 ft draught 
at 25.75 (t draught 
Depth, mld. 
Draught, no water ballast 
design operating 
full water ballast 


Preliminary Make-up of Weight 
Net steelwork 

Wood and outfit 

Propulsion machinery 


Reactor plant 

Permanent ballast 

LIGHTWEIGHT 

Reserve fuel, water, stores, etc 

Water ballast 

DISPLACEMENT on 25.75 ft draught 
Block coefficient 


DISPLACEMENT on 30 ft draught 


Block coefficient 
DISPLACEMENT on 30.25 ft draught 


Block coefficient 


shapes adopted should assist in providing resistance against 
lateral bending and torsion. 

The principle of the joining procedure used in the pro- 
posed design is for the pusher ship to have initially a some- 
what less draught than the cargo unit and to propel herself 
into the V-shaped recess in the stern of the latter. Having 
correctly positioned herself laterally, water ballast is taken 
on board to sink the pusher ship into the cerrect vertical 
position. The lower structural arrangements of the separate 
units are so designed as to provide a guide for locating the 
pusher ship into correct alignment and then to act as an 
automatic restraint against both tensile and compressive 
forces. This is achieved by arranging an athwartship 
"shallow-V" plan form recess and shelf cut up into the 
forefoot of the pusher ship and an aft extended double 
bottom, having a matching rib, on the tail of the cargo 
unit to engage upwardly into the aforementioned recess. 
Mechanical deck connections are made and the voyage 
undertaken with the water ballast remaining on board. 

It is possible that some other design may be devised for 
the lower connection, which will reduce the water ballast 
requirement necessitated by the above scheme. However, it 
is likely that mechanical or other means of achieving the 
same objects, will prove to be difficult to design and be 
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Fig. 2. General arrangement—Composite ship. 


expensive. In addition. thc arrangement of side and bottom 
tanks, to contain a large capacity of water ballast, provides 
the additional protection usually required by nuclear vessels. 
Preliminary design data is given in Tables I and H, and 

sketches of the proposed designs appear in Figs. 1 and 2. 
Various items of interest emerge from a study of the 

proposed design. 

(i) The pusher shi» hull has an L/B ratio of 2.72 and 
this is low мһс" compared with values usually greater 


than 4 for 01: ~ types of ship. The consequences of 
using the higi): :alled power proposed for the vessel. 
would be ро directional stability and high bow 


with breaking of the flow at tbe 
which occur so far forward. The 
Jder required for the composite ship 
what with regard to course-keeping. 
be necessary to consider multiple 
п for the design, together with 2 
power output during independent 


wave formati 
severe shoulc. 
large area of . 
would help sc 
It may prov. 
Screw propu: 
reduction in 
voyages. 


TABLE II Preliminary Design Data for a Fast 
Nuclear Powered Composite Cargo Ship 


Preliminary Dimensions 


Length b.p. on 30 ft draught 560 
Beam, mid 80 
Depth, mld 46 
Draught, loaded 30 


Preliminary Make-up of Weight 

Net steelwork, cargo unit only 

Net steelwork, pusher ship only 

Wood and outfit, cargo unit only 

Wood and outfit, pusher ship only 

Hull 

Propulsion machinery 

Reactor plant 

Permanent ballast 

LIGHTWEIGHT 

Reserve fuel, water, stores, etc. 

Water ballast, allowing 50 tons ‘fost 
buoyancy’ 

Cargo deadweight + 

DISPLACEMENT on 30 ft draught 

Block coefficient, mid 


in cascas МЇ ЗАЛАМ ap. 


Seu d biata 
№ 


Service speed 
— = ee 


(ii) The different speeds of the pusher and compasite 
ships. together with the manoeuvring ability required 
of the former. may necessitate the use of controllable- 
pitch propeders. 

(1) АБтер chenpes in shape of forefoot and shoulder 
are umsetisfactory features of the hull form for a 
вев-рССор, indenemdent pusher ship. 

Gv) The dea of the pcshe; ship adds extra length and 
жузщ] gramme to composite design, beyond that 
neces flor tie imegra] type of ship to carry the 
same deadwenght 

(т) A reuzerzer: of the design is the maintenance of 
shape and coctact aver а large area between the bow 
of the gusher ship and the notch of the cargo unit, 
ar the coper and lower fibres. To expose the bow 
of che pusher ship to sea conditions, as an indepen- 
dent vessel. may jeopardise the structural compati- 
bilitw of the composite vessel. 

(м) There are likely to be problems of trim with both 
pusher ship and cargo unit Solution of these diffi- 
culties requires careful attention to design of lines 
ard dsposition of weights and compartments. A 
preliminary investigation reveals that the accepting 
of boih a compromise in hull form efficiency and 
nep-hecwweneeus distribution of cargo are not 


TABLE ИТ Preliminary Design Data for a Fast, Diesel 
Powered, Integral Cargo Ship 


Draught, loaded 


Preliminurs Makeup of Weight 
Net маем Ук 


Wood aad ий 1,235 
kiuli 6,435 
Ма шыгу 1, E 
НЛ МЕҚ МАТ 8, 
А 13825 
АА Ау КАМЕ Е 21,835 
КМА ses int 0.60 


21,000 bhp 
21 knots 


Жем NE 


мах ЧА 
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TABLE IV Comparison of Preliminary Vessel Characteristics 


Dimensions 

Length b.p. 

Beam mld. 

Depth mld. 

Draught, operating 

Cargo deadweight 

Total deadweight 

Displacement 

Block coefficient 

Energy source 

Propulsion machinery 

Service power 

Service speed 

Complement 

Length of fore peak 

Length of cargo holds to F.P. bhd., 
Length from F. machy. bhd. to aft cargo bhd., 
Length from A.P. to forward machy. bhd. 


Composite Ship Integral Ship 


feet 560 545 


feet 80 
feet 46 
feet 30 
tons 13,000 
tons 14,650 
tons 24,000 
0.625 
Nuclear 
s.s. Steam turbine 5.5. Diesel 
in excess of 21,000 shp 21,000 bhp 
knots 21 21 
45 45 
feet 30 30 
feet 315 340 
feet 43 
feet 172 


175 


Weights 
Net steelwork 
Wood and Outfit 


Hull 
Propulsion machinery 
Reactor 
Hull plus machinery 
Permanent ballast 


LIGHTWEIGHT, excl. W. ballast 


sufficient to provide satisfactory trim conditions. The 
subject design requires about 500 tons of cargo in 
the special hold of the pusher ship, to meet a level 
trim criterion in th: loaded condition. 


Equivalent Number oi 'iegral Ships 


ots over the chosen route results 
‚5 days which allows (2х 6.15) + 
port for each of the cargo units. 
This assumes that the rc .iine of disconnection from one 
cargo unit connection to олоШег and the transfer of up to 
about 500 tons of cargo to or from the pusher ship hold, 
may all take a time of 12 hours or less. 

A transfer time of up to 12.8 days for 13.000 tons of 
cargo should be comfortably attained without recourse to 
urgent measures and overtime working. Indeed it is prob- 
able that the time may be considered as over-generous and 
with modern cargo handling facilities (non-containcrised) it 
should be possible to transfer 13,000 tons of cargo in 10 
days. The composite ship is unable to take advantage of 
this benefit, without recourse to a higher service speed, 
which would destroy the effectiveness of the comparison if 
adopted. For the selected route the composite ship project 
accepts a cargo transfer time of 12.8 days. No such restric- 
tion need apply to the integral ship and therefore only 10 
days is allowed for transference of cargo. 

It is desirable for a ship to spend as little time off-hire 
per annum as is possible. The nuclear steam turbine plant 
is more likely to achieve this than the oil burning diesel 
engine. However, this comparison assumes that both ships 
are in service for 350 days per annum, with only 15 days 
allowed for survey and repair. 

„For the composite ship, the cargo cycle time for a round 
trip is (2x 6.15)--(2x0.5)—13.3 days, resulting in a total 
of 26.3 round trips per annum. 

‚Рог the integral ship, the cargo cycle time for a round 
trip 15 (2X 6.15)-- (2х 10)=32.3 days resulting in a total of 
10.8 round trips per annum. 

Thus, for the transportation of an equal quantity of carga 
per annum as one pusher ship and three cargo units: 


A service speed of 2! 
in a voyage duration of 
0.5=12.8 days in termin 


6,300 
1,250 


7,550 
1,000 

650 
9.200 


. | 26.3 
Number of integral ships—-153 =2.43 


Full employment of the composite project is obtained by 
selecting the U.K./U.S.A. trade with the large movement of 
cargo which takes place along the route. However, maxi- 
mum benefit represented by an equivalence of about 2.8 
integral ships, is achieved for the 13,000 d.w.t., 21 knots 
vessel, when operating with a voyage duration of 4 
(10—0.5)—4.75 days, i.e. sailing a distance of 2,400 miles 
between the U.K. and North or West Africa perhaps. 

Increases in service speed would be of benefit to both the 
concepts of composite ship and nuclear propulsion plant. 
However, а first comparison should adopt the type of vessel 
currently employed on specific trades. 


Design Data for the Conventional Integral Ship 


In continuing a policy of favouring the conventional ship, 
it is assumed that the vessel bunkers at both sides of the 
Atlantic, which results in the minimum total deadweight for 
a pre-determined cargo deadweight. It is further assumed 
that the power plant maintains a service horsepower of 
21.000 bhp with an overall fuel consumption of 81 tons 
per day and that a 25 per cent margin in bunkers is provided. 

Thus, oil fuel 625 


water, stores and crew 200 
cargo deadweight 13.000 
total deadweight 13.825 tons 


The preliminary data relative to the proposed integral 
design is set out in Table ПІ and a comparison with the 
composite ship is made in Table IV. It will be observed 
that there is an estimated difference in steelweight of 1,100 
tons. 

The difference in displacement between the composite 
and integral ships amounts to 2,165 tons and it is estimated 
that the composite ship would require, for this reason alone, 
approximately : 
Г24.000° 


21,000 | 318385 1 =1,360 addition horsepower. 
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APPLICATION OF LARGE PROTRUDING 
BULBS TO SHIPS OF HIGH BLOCK COEFFICIENT’ 


Ву В. B. Couch 


THREE series of bulbs were designed, each as an attempt ta 
investigate changes in ccrtain parameters. None of the series 
incorporated more thic several configurations, so that it 
was not always possi;': to test as many variations as 
desired. Nevertheless. sistance changes as affected by 
alterations in bulb con“vnration, under many conditions of 
displacement and trim were adequately demonstrated. 
The fundamental рст сігіс particulars of bulb size and 
position were those which were varied. However, it is im- 
possible to alter thc ^»vsical characteristics of a bulb 
systematically, one at а time. Obviously, if a bulb is 


* Abstract of a paper presented to the Society of Naval 


Architects and Marine Engineers. 


and J. L. Moss 


lengthened so that its protrusion forward of the FP is 
increased, and if the cross-sectional area at the FP is held 
constant, then the volume contained within the bulb is 
increased. Since the wave-making properties of the bulb 
are affected by both its protrusion length and volume, as 
well as by other factors such as depth of submergence and 
speed, it then becomes impossible to distinguish completely 
between the effects on resistance of volume and length. 
The test conditions chosen were consistent with tanker 
operating practices. They were (1) full load, or 100 per cent 
displacement, even keel; (2) 60 per cent displacement with 
trims of 1, 1.5, and 2 per cent of 1.Ъ.р. by the stern; (3) 
50 per cent displacement with the same trims. The sensitivity 
of the resistance to the distance of a large bulbous bow 
from the surface was investigated by the trim variations. 
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Fig. 1. Lines of bulb BI. 
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In the last few years ADAMS IN-PORT 
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Fig. 2. Lines of bulb B2. 


B-Series 

The BSeries of bulb: was based largely on past experi- 
ence. Comparisons were made of results from previous tests 
on about eight bulk-carzier and oil-tanker models and a 
total of approximately 50 bulbous bows. Study of previous 
results provided the fo! swing hypotheses: 

1. There seemed tc the least correlation of resistance 
reduction with longitu.!:nal position of the centre of the 
spherical nose volum: of the bulb. This was possibly 
because longitudinal ;^-iion was the least sensitive para- 
meter. 


[ .— 04 pP | 3 ви Би 


2. Concerning bulb size, this was probably the most 
thoroughly explored fundamental parameter, and the best 
size was conjectured to be a function of each hull design 
and speed. No meaningful correlation with block coefficient, 
entrance angle, and so on was discovered. 

3. There were certain hypotheses developed relative to 
section shape and water lines at the extreme forward end 
of the bulb. The forward waterline endings should not be 
too blunt, evidently owing to the pressure resistance induced. 
Elliptical section shapes seemed to offer the best results, at 
least as opposed to circular shapes. So-called tear-drop 


E-% 
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Fig. 3. Lines of bulb B3. 
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GLEN LINE 


“GLENALMOND” class and “GLENLYON” class. 
Two 21 Knot Services each month, providing sailings 


FASTER SE VICES 
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sections seemed to be about as favourable. These con- 
clusions were judged be due to improvements in the 
three-dimensional prop ies of the flow caused by the bulb. 


Under most conditions there is a pronounced downward 
ihe side of the bulb and immedi- 


component of flow alc 
eared that with circular sections 


ately behind it. It a 


separation would be |. ' to occur. 
4. И was judged tha: | ;« shape of the fairing of the bulb 


into the main hull shou: not be too full. That is, the water- 
lines should not have гору increasing half-breadths aft 
of the nose into the m'n hull. On the other hand. there 


of bulb B4. 


may be danger of separation if the waterlines are too 
hollow. 

5. As far as vertical position of the bulb was concerned, 
ali of the bulbs were of the baseline type. That is, the bottom 
of the bulbs were located on. or just above, the baseline. 
Hence, there was little variation of the depth of the centre 
of the bulb. as a percentage of the full-load draught, and 
na judgment could he made as far as vertical position is 


concerned. 
6. At designed speeds. the better bulbs decreased the 


resistance in the full-load condition by several per cent and 
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Fig. 6. Lines of bulb RI. 


by as much as 20 per con! in the ballast conditions. At lower 
speeds, speed-length rat... of 0.45 and below, bulbs caused 
a resistance increase compared to the conventional bow. 
However, this was not © ways the case and the magnitude 
of the increase was les: | ih decreasing bulb size. 

With these prelimi: observations in mind, four 
bulbous bows were desicned. They were designated BI 
through B4. Careful att ion were given to the fairings, 
waterline endings and sc:'/on shapes. The primary variables 


were cross-sectional area at the forward perpendicular and 
longitudinal position of the enveloped sphere. Bulb Bl was 
designed, within the limitations of the empirical knowledge, 
as the best bulb in the 60 per cent ballast condition with 
some increase in size to benefit the full-load condition. Bulb 
B2 was designed as a shorter version of ВІ to investigate 
fore and aft position effects. Bulbs B3 and B4 are similar 
to the first two bulbs except for being somewhat smaller. 
The B-Series designs may be described by a two-by-two 
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Fig. 8. Lines of bulb R3. 


matrix with size and longitudinal position as the variables. 
Lines of these bulbous bows are shown in Figs. 1 to 4. 


C-Series 


A series of cylindrical bulbs was designed to investigate 
the effect of fairing between the main hull and bulb, and 
the effects on resistance of the longitudinal position of the 
bulb. These were of the baseline configuration as in the 
case of the B-Series. That is. the vertical position effects 
were not a part of this investigation. Because many existing 
ships are being fitted with bulbs, the economy of using a 
simple cylinder with spherical nose and no fairing is obvious. 
The cylindrical cross-sectional area was chosen as 8 per 


EFFECTIVE HORSEPOWER WITH CONVENTIONAL BOW 


үҥсүү HORSEPOAER жїн BULBOUS BOW 


Fig. 9. РЕ ratio for B-series bulbs to conventional bow at 


SO per cent, 60 per cent and full load displacement. 


cent of the maximum section area : 
design waterline, and the centre о! 
was progressively changed to 0. 1. ! 
Lb.p. forward of FP. This series of 
cally in Fig. 5. 


'he main hull at tbe 
hemispherical nose 
24, and 34 per ceni 
is shown schemati- 


R-Series 


This series was developed to imp ..e the full-load рег. 
formance of the bulb without sacri- of ballast perform- 
ance. The principal change comparec .о the previous bulb: 
was to raise the centre of volume ne::.cr to the load water- 
line. Previous experience had offered liule or no insight inte 
the effects of vertical position on resistance. The raised bult 
had not been tried, perhaps, because of possible advers: 
performance in a seaway, or possibly owing to experienc: 
with large bulbs on faster ships wherc the lowered position 
from the work of Inui and others, seemed most suitable 
However, the benefits observed in ballast conditions of bulb: 
shaped as those of the B-Series naturally led to the con 
jecture that the proximity of the bulb to the free surface 
yielded superior resistance qualities. Therefore, a series o 
raised bulbs was designed in an effort to produce greatei 
resistance benefits in the full-load condition. 

Other factors also influenced the design of the R-Series 
Bulb Bi has been shown to yield the best results, all con 
ditions considered, of the B-Series. Therefore, it seemec 
advisable to design the raised series for the same fore anc 
aft location. It did not seem desirable, however, merely t« 
translate bulb BI vertically, with appropriate changes in th: 
fairing, since a major portion of the bulb would protrud: 
above the still waterline in the ballast conditions and th« 
entrance might then be excessively blunt. Therefore. the 
extreme forward end of the bulb was made more pointed 
the cross-sectional area at the FP was made greater thar 
that of bulb ВІ but there was approximately the зап 
volume forward of the FP. Three bulbs were so designed 
each with nearly the same sectional-curve except in way о 
the fairing, where this was impractical. Two of the thre« 
were in raised positions, but the third was in the sams 
vertical position as bulb B1 to ascertain the effects of longi 
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tudinal volume distribution. 
The R-Series bulb lines are shown in Figs. 6 to 8. 


Resistance Results 


Bulb BI produced the best results of the B-Series, all three 
displacement conditions taken into account. Reduction of 
elfective horse-power, compared to that of the conventional 
bow, of the order of 5 per cent in full load, 20 per cent 
in the 60 per cent displacement condition, and 25 per cent 
at 50 per cent displacement, were achieved. While the rela- 
tively small reductions in the full-load condition and the 
large reductions in the ballast conditions were about as 
anticipated. the effects of changes in parameters within this 
series are possibly more significant. In the full load and 60 
per cent displacements, the larger bulbs, Bl and B2, gave 
the best results in the 17 to 18-knot range. However, in the 
50 per cent ballast condition ВІ was superior only above 
a speed of about 19 knots. At this condition, and at speeds 
from 13 to 16 knots the smaller bulbs, B3 and B4, gave 
better results. In all conditions, at design speeds for the 
bulb designs, the bulbs of the greatest lengths, ВІ and B3, 
were superior: however, at speeds of 13 through 16 knots 
in the ballast condition the bulbs of shorter lengths were 
superior. 

It is generally recognised that the size of bulb determines 
the amplitude of the cancelling wave created, while the 
length determines the phase relationship between the two- 
wave systems. Thereforc, it is reasonable to expect that, at 
higher speeds where the main-hull bow wave is large, that 
the larger bulb, Bl. generally gives the best results. 
curves of effective horse-power for 
:rly the influence of speed on bulb 


Fig. 9 presents eros 
the B-Series to show : « 
performance. 

The effect of bulb !-^th is most effectively shown from 
the data obtained with « -Series bulbs. Hence, the cylindrical 
bulb results were co: ‘cred especially significant. Fig. 10 
gives some selected ci ive horse-power figures for the full 
load and 60 per cent iacement conditions. No tests were 
run in the 50 per ссп’ displacement condition. Generally, 
the comments made соси: the B-Series results apply here 
as well, except that и =< somewhat surprising that a power 
reduction on the ordi: of 10 per cent in the full-load con- 
dition was achieved. Evidently the phase relationship of the 
wave systems was best matched at design speed when the 
bulb centre was located about 2} per cent lb.p. forward 
of the FP. 

Of all the bulb configurations tested, those of the R-Series 
gave the best results. The volume forward of the FP and 
the longitudinal position of these bulbs were similar to those 
of bulb Bl. The major dissimilarity was in the vertical posi- 
tion of the centre of the bulb and the shape. Bulbs R3 and 
ВІ have the same vertical centres. 

The original objective in varying vertical position was to 
locate the bulb nearer to the free surface in the full-load 
condition. However, in that condition virtually the same 
effective horse-power was obtained with any one of the 
three-R-Series bulbs The improvements obtained were more 
than twice those with bulb Bl. The difference in geometry 
between bulbs ВІ and R3 was that R3 was more tapered 
fore and aft. 

Before testing the raised bulbs, it was believed that if the 
major portion of a bulb was not submerged in ballast con- 
dition, the effect on resistance could be largely detrimental. 
However, in the case of the R-Series bulbs this was not 
found to be altogether true. In the 60 per cent displacement 
condition, through the speed range of 15 to 18 knots, the 
Tesults were about as anticipated. That is, the deepest bulb, 
R3, gave the best results and the shallow bulb, R2. tbe 
most unfavourable. The reasons for the relative merit of the 
bulbs are not fully understood. 
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Fig. 10. PE for selected C-series bulbs and conventional bow, 
full load and 60 per cent ballast, 14 per cent Lb.p. trim aft. 


Except between 18 and 19.5 knots, the bulb with the 
least submergence, R2, yielded superior results. Also, above 
17 knots the bulb with the intermediate submergence, RI, 
had the highest resistance. Possibly the explanation lies 
in the fact that except at the highest speeds the pressure 
wave ahead of the nose of bulb R2 did not cover the bulb. 
This could lead to speculation that large bulbous bows 
should not be submerged at all, but the authors doubt that 
the explanation of the flow phenomena caused by bulbs 
can be dealt with that easily. 

Possibly of greatest importance is the fact that all of 
the bulbs tested dramatically reduced the required horse- 
power through the design-speed ranges. 


Effect of Trim 

In order to ensure adequate propeller submersion, ships 
are normally trimmed aft when operating in ballast con- 
ditions. Most of the tests at 60 per cent displacement were 
run with 1.5 per cent l.b.p. trim aft and the 50 per cent dis- 
placement with 2.0 per cent lb.p. trim aft. Some selected 
configurations were also tested at other trims to demon- 
Strate the sensitivity of resistance to trim. However, a 
complete range of trimmed conditions was not run with 
the conventional bow, so it is not possible to separate the 
effects of the change in submergence of the bulb and the trim 
of ship as a whole. In the 60 per cent condition, changes 
in power required as a function of trim is dependent on 
bulb configuration to the extent that at 18 knots there is 
in excess of 1.000 hp difference between the 1 and 2 per 
cent trim conditions for bulbs B2 and B3, but the power 
required when bulb R1 is adopted is nearly independent of 
trim. Therefore, it is important to investigate the trim 
effects in any large bulbous bow design. 
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A far cry from the caravels of 
Columbus; ships are put together in 
prefabricated sections at Genoa's 
Ansaldo shipyards. Shell have won 
the lubricants contracts. 
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From his office in the 
Palazzo Shell, Piazza della 
Vittoria, Franco Tanca— 
good name for an oi] man 
— directs Shell bunkering 
and marine lubrication 
service throughout Italy. 


*] name this child Christopher 
Columbus.' Columbus was born 
in Genoa in 1446. He was 
christened in Santo Stefano 
church— but not in the present 
font, which is 17th century. 
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Shell inan Piero Lazzeri — 


"Гайса Technical Assistant 
and cue of the men you 
get in ouch with when 


you are after a quick 
turnreund and need fuel 
and 'u ^ricants fast — takes 
Иса. with a tumbler 
of Itin vermouth. 


Shell presents 
the gen on Genoa 
(Columbus 1492 
and all that) 


Columbus's ship, the Santa Maria, flagship of a fleet of 
three. She weighed roo tons, and carried a crew of 52, many 
of whom, not sharing their Admiral’s belief in a westward 
route to the Indies, became mutinous. Until the morning 
of October 12, 1492, when Columbus landed on Watling 
Island, in the Bahamas, which he named San Salvador. 
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This is what it's all 
about. Shell bunkering 
barge Sarezzano, 
alongside a Greek cruise 
liner, delivers fuel 

oil in bulk. Genoa is 
one of 360 listed world 
ports where Shell stand 
by to deliver fuel and 
lubricants — fast. 
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The first lubricant 
to give you both— 
fewer overhauls, 
^a lower fuel cost 


No longer is it a case of one or t'other. Mobil's 
new range of Marine Diesel lubricants—the 
Mobilgard 24 Series—gives you a// these 
benefits: 

€ The chance to operate on low-grade fuels 
thereby saving up to one-third on fuel costs 
while having as clean an engine as before. 

ө Extended engine overhaul periods because 
your engine stays clean and is better protected 
than ever before—with either 

high or low-cost fuels. 

ө Better-than-ever oil consumption rates. 

@ Increased reliability. especially in the 
stringent conditions of automated units. 


Mobilgard 24 lubricants meet every type of 
marine diesel requirement. Even in older units. 
they have shown new savings in 

operation and maintenance. 

To reduce your costs, yo: should get to know 
:out Mobilgard 24. 

Ask your Mobil Maric representative for 
details or write to Mari rade Department, 
Mobil Oil Company Ш: ‘ed, Caxton House, 
Tothill Su. 21, London, S.W.1. 


Е: 
bee, k 


Mobil 9 м 


introduce a new advance in Si 
Marine Diesel Lubricants— 


Mobilgard 
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OPERATING EXPERIENCE WITH 
LARGE MODERN 
TURBOCHARGED OIL ENGINES" 


Ву G. McNee, B.Sc., C.Eng., M.I.Mar.E. 


and J. McNaught, 


THE paper deals with experience acquired in vessels 
owned by British & Commonwealth Shipping and 
propelled by Sulzer RD76 or RD9O engines operating 
on heavy fuel. This article is confined to operational 
experience with the RD90 engines in the vessels 
* Southampton Castle’ and ‘Good Hope Castle’. 


So far in the early stages of the life of these vessels there 
has been no occasion to use the full installed power, but the 
indications are that there will be no difficulty in doing so 
when required. The average power required in service at 
present is of the order of 74,000 bhp, but there are occasions 
when a vessel has deve'.cd over 28,000 bhp. Such a case 
occurred when the уеѕѕс ‘лі Southampton some hours late 
due to cargo requirem. and subsequently encountered 
adverse weather, whic: — aiused delay. On leaving Las 
Palmas, the vessel wa- 2 hours behind schedule which 
had to be made up. 

No attempt has be 
consumption in service 
under more favourable 
those obtained at sea. 

The reliability of the ‚зип engines has not yet reached 
an acceptable level. Tabi. - shows the record of stops at sea 
in Southampton Castle a:i Table II for Good Hope Castle. 
The incidence of these stops is higher than that shown in the 
previous section for the RD76 engines. The comparison is 
between vessels which have settled down in service and those 
which are still new. Most of the difficulties are in the engine 
fuel system. Such defects would not be acceptable in vessels 
having unmanned machinery spaces. 


nade to ascertain specific fuel 
; the shop test results obtained 
"ditions are more accurate than 


Vibration—' Southampton Castle’ 


The preliminary investigation of the hull vibration fre- 
quencies suggested that those likely to be excited by the un- 
balanced engine forces (Sulzer 8RD90) were the two-node 
horizontal and three-node vertical modes. The suggested 
ranges, covering ballast to loaded conditions, were 92 to 125 
shaft rev/min and 115 to 145 shaft rev/min, respectively. 

The unbalance forces for the Sulzer 8RD90 engine are as 
follows: 


Ist order external vertical couple 
30.1 tonne metres (98.1 tons ft) 


Ist order external horizontal couple — 
30.1 tonne metres (98.1 tons ft) 


Primary and secondary forces — 0 
It was anticipated that the three-node vertical mode would 


? Abstract from a paper presented to the Institute of Marine 
Engineers. 


C.Eng., M.1.Mar.E. 


TABLE 1 
Stoppages at sea—Southampton Castle 


Date Duration Purpose 


1 28.5.65 Both engines. Stopped by low 
pressure trips when piston 
cooling pumps lost suction. 

Starboard engine. Fuel-pump 
cam, roller, guide piston and 
guide assembly changed. No. 
4 unit. 

Starboard engine. Broken fuel- 
pump spring changed, No. 3 
unit. 

Port engine. Changed No. 2 
fuel-pump cam, roller and 
fuel-pump piston and guide 
assembly. 

Port engine. Stopped by low 
lubricating oil pressure cut- 
out when lubricating oil pump 
relief valve failed. 

Port engine. Burst expansion 
bellows on low-pressure fuel 
rail. 


1.6.65 6 h 16 min 


2.6.65 2h 2min 


2.6.65 6 h 36 min 


3.6.65 


4.6.65 Ih 1 min 


1 h 10 min | Port engine. Turboblower low 
lubricating oil pressure cut- 
out operated as a result of air 
in system. 

Starboard engine. Failure of 
lubricating oi! pump. 


2 | 313.65 


3.8.65 12 min 


3 No stoppages this voyage 
4.11.65 


4 1 h 39 min | Both engines. Failure of central 


priming units. 


11.11.65 Port engine. Stopped by turbo- 
blower lubricating oil low 
pressure. 

26.11.65 45 min | Port engine. Change fuel valve. 


6 3 h 30 min | Port engine. Change Мо. 4 fuel- 
pump cam. 
lh Port engine. Adjust Nos. 3 and 
4 fuel pumps. 
7 2h Port engine. No. 4 unit fuel- 
pump cam slack. 
8 7 min Both engines stopped due to 


failure of turbo-alternator. 
Repair 


8.6.66 2h43 min | Starboard engine. à 
centre turboblower bearing. 
9.6.66 1 h 56 min | Port engine. Repair jammed 


SW circulating system valve. 


9 No stoppages this voyage 


10 No stoppages this voyage | 
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BRITANNIA 
RULES 


BASOL 
COASTGUARD 


"Ве won Sterillzing Experts 
and Consultantsin All Mai : nd Industrial Degreasing 
bi TEL. 3751-4. 


MOTIVATORS LIMITED 


Specialists in Emergency Repairs 
For Collisions and Breakdowns 
* 
Own launches, equipped with Welding, Burning and Cutting 
Equipment on 24 hour call in Radio contact with Base 
* 
DENTON SLIPWAYS, GRAVESEND, KENT 
Telephones: GRAvesend 64281-2-3, 67881-2 
* 
After hours 


Imperial 5882 Meopham 3450 
Gravesend 66581 
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TABLE II 
Stoppages at sea—Good Hope Castle 
Voyage Date | Duration Purpose 
No. 

“Т | 18166 | 1h 36min | Port engine. Repair turbo- 
blower cold water pipe and 
change No. 2 fuel-valve spring. 

21.1.66 ] h 25 тт | Рой engine. To renew ram and 
sleeve Мо. 1 fuel pump. 

ШЕШ 8.4.66 j 5h 7min | Port engine. Change No. 2 
unit fuel-pump cam and roller. 

TY 26.5.66 21 min Starboard engine. Renew fuel- 
linc joint. 

| 28.5.66 51 тт Port engine. Change No. 7 fuel- 
pump spring. 

"ere 26.8.66 | 1 № 6 min | Port engine. No. 7 unit broken 
fuel-pump spring. 

5 “| 13.10.66 55 min Port engine. Rejoint exhaust 
| trap No. 2 unit. 


give rise to maximum accelerations of 1.3 ft/s* at the ends 
of the vessel which is in excess of the generally accepted level 
of 1.0 ft/s? for cargo vessels. Similar estimations for the two- 
node horizontal mode suggested an acceptable maximum 
acceleration of 0.55 ft/s? at the ends of the vessel. 

Actual measured results are presented in Table III. 

Tests were carried out io ascertain the effectiveness of the 
De Schelde engine synchionising gear in the regions of the 
service speed. This involvc.i changing the phase between the 
two main engines in steps (гот 15 deg from 0 deg to 195 deg. 
It was found, however, гм the hull vibration for the un- 
synchronised condition у .* of small magnitude (Table III) 
and the phasing of th igines forces generaly had no 
measurable influence ог isse values. 


Fuel Oil 


In operation, the v: burn heavy fuel, bunkered, in 
the main, at Las Pals)... The viscosity is in the range 
3,000-3,500 seconds Вест: od No. 1. An analysis of a recent 
bunkering is shown in Vawe IV. 

A single purification stage is used following previous 
experimental work which indicated that clarification was not 
necessary. 

The fuel, after settling and purification, is pumped to the 
fuel valves at a temperature of about 225 deg F (107 deg C), 
the fuel temperature being determined by the viscosity of 
the oil. 

The system is also designed for heating the circulating 
water to the fuel valves so that the temperature of the fuel 
valves can be kept up during manoeuvring. This is most 
essential as, with oil of this viscosity, cooling of the oil 
leads to difficulties when manoeuvring. 

During manoeuvring the same fuel oil is used and during 
such periods oil is bypassed from the fuel oil rail to maintain 
the temperature and in addition the fuel-valve cooling water 
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is maintained at 175 deg F (79 deg C). Periodic bypassing of 
the fuel valves may be necessary if there should be any 
stops of long duration during the manoeuvring periods, 


Fuel Valves 


Fuel valves are dealt with approximately every 1,300 
hours. Át this time they are removed from one engine, a 
spare set being fitted; the nozzle tips are brushed, the valves 
tested for spray and for watertightness and, if satisfactory, 
set aside for fitting on the next occasion. 

At about 2,600 hours the valves are removed, stripped 
down, cleaned, nozzle holes checked for dimension and 
the nut-sealing ring renewed. 

Additionally, when a cylinder unit is surveyed, the fuel 
valve in that unit is stripped for examination at that time. 

To date there has been little difficulty with the valves. 


Fuel Pumps 


The fuel pump section and delivery valves are opened 
for examination at about 5,000 hours. The valves are 
cleaned and seats are overhauled as necessary. The pump 
roller, pin and bearings are examined at the same time. 

At 20,000 hours the pumps are scheduled to be stripped 
completely for examination of the plunger and guide for 
wear, 


Camshaft 


The camshaft drive gear-wheels and fuel pump cams are 
examined at 2,500 hours, the gear-wheels being examined 
for pitting, wear, or damaged teeth, and the lubricating 
oil sprayers are checked. The servomotor is checked for 
function at 5,000 hours and the camshaft bearings are 
scheduled to be examined for wear at 10,000 hours. 

Trouble has been experienced with failures of H.P. fuel 
cams and rollers. 

Damage to rollers has preceded damage to cams and 
there has been no instance of cam damage without roller 


TABLE IV 
Analysis of Marine Fuel Used on Good Hope Casile 
supplied in Las Palmas 


Specific gravity at 60°F .. 0:9679 
Viscosity at 70°F .. over 10,000 sec 
*Viscosity at 140°F 714 sec 
Viscosity at 200°F 148 sec 
Closed flash point 235°F 
Pour point m 35°Е 
Conradson carbon 7:99 per cent 
Ash 0-02 per cent 
Sulphur 2-92 per cent 
Total acidity 10 mgms KHO/ 
CRAM oil 
Asphaltenes oe wee 6-51 per cent 
Sediment (by extraction) 0-01 per cent 
Vanadium as У.О. 135 ppm 
Sodium as Na.O .. 30 ppm 


Gross calorific value 18 515 Btu/Ib 


*This corresponds to about 2,800 seconds at 100°F. 


TABLE Ш 


Approximate 
displacement 
(tons) 


Hull node 


Measured frequency 
c/min. 


Acceptable amplitude 
level at extreme ends 
xt 1/1000 in 


Maximum measured single 
amplitude of vibration 
aft end + 1/1000 in 


2-nade vertical 14,600 
14,600 
16,500 


14,600 


3-node vertical 


4-node vertical 


2-node horizontal 


81-5 (81-5 rev/min) 


75-0 


140.6 (70-3 rev/min) 80 
аа с 


223-5 (111-7 rev/min) 


Above speed range 
covered 
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On Passage Through 
THE NORTHERN BAHAMAS or THE FLORIDA STRAIT 


BUNKER 


AT FREEPORT, GRAND BAHAMA 


FREEPORT BUNKERING (0. Suppliers of ALL BUNKER FUELS 


including: 
BUNKER “C” OR BOILER FUEL 
HEAVY MARINE DIESEL AND LIGHT DIESEL 
INTERMEDIATE FUELS 
LUBRICATING OILS AND GREASES 


With comprehensive off-shore mooring, dockside and barge facilities designed for rapid delivery of fuels and fresh water offer 
an efficient and economical service to Shipowners: 


EFFICIENT 
Because five ships can be serviced simultaneously—Two at off-shore mooring berths capable of accommodating ships up to 
850 feet long and 42 feet draught. Two of unlimited length and draught at anchor by two 2.500 ton barges. One at dockside 
wharf where length is restricted to 600 feet and draught 27 feet. Round the clock service. 


ECONOMICAL 
Because a ship is fuelled free of—(a) Port and Harbour dues. (b) Pilotage. (c) Agency fees. (d) Mooring charges. (е) Overtime 
rates. (d) Pays nominal towage or barging charges. 
Strategically located where the North West Providence Channel meets the Florida Strait offering to Shipowners unrivalled 
advantages for vessels trading between Mexican Gulf Ports and Canada, U.S. East Coast, Europe, Middic and Far East. 
Write to us direct for further details, or consult your normal bunker 
fuel Contractor—we act on behalf of all the world's major fuel suppliers 


FREEPORT BUNKERING COMPANY, INC., FREEPORT BUNKERING С ANY, LTD., | 
Р.О. Вох 7141, Р.О. Box 3, | 
Fort Lauderdale, Florida, U.S.A. Freeport, Grand Bahama, Вл aS 


Cable: FREEBUNK, FORT LAUDERDALE Cable: BUNKERING, FREEPORT, BÀ: Г 


Ref. No. А 1039 


I CARLOCK-RANGE IN 
aL a ш» BOLLARD PULL 25-8 TONS 
2 (Australia's most powerful) 

в шыш ums mm umm шыш шыш тын NEN New 


SPEED 13:25 KNOTS 
(Australia's fastest) 


DIESEL TUGS STEAM TUGS | FOR SAL VA GE & TO WA GE 


ж CARLOCK (1782 В.Н.Р.) CORINGA (1100 LH.P.) 
* NALDHAM (1452 В.Н.Р.) FORCEFUL (1050 !.Н.Р.) ENSLAND 
EAGAR (1120 B.H.P.) FEARLESS (1000 I.H.P.) 
*Seagoing 
SALVAGE GEAR AVAILABLE TUG 60 PTY LIMITED 
193 MARY STREET - BRISBANE - AUSTRALIA " ы 


Telegraphic Address: "Naldham" A Member of the Inchcape Group of Companies 
Ref. No. А 1040 
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damage. although damaged rollers in contact with 
apparently perfect cam surfaces have been found. 

The most common damage exhibited by rollers has 
been fatiguing and flaking of the contact surface, impres- 
sion of the cam track into the roller face and swelling of 
the roller side faces. In some instances flattening, cracking 
and fatiguing has been confined to one position on the 
circumference. 

Wear of the fuel-pump plunger guide bush slot faces 
has been associated with roller damage. 

Some early failures progressed to the stage of roller de- 
formation causing seizure of the roller in the guide bush slot 
with consequent "hanging up" of the fuel-pump plunger and 
severe impact damage between can and roller. 

Damage to cams has consisted of surface deformation, 
also cracking and galling of the contact face. 

Examination of fuel pump assemblies after failure has 
frequently revealed incorrect alignment of the roller 
assembly with the camshaft, there has also been some 
evidence of overheating of fuel-pump plungers. 

Study of manufacturing methods shows that the standards 
employed are very high. Metallurgical examination of failed 
rollers has shown that the depth of case hardening has been 
slightly below the design figure which, although undesirable, 
is not an overriding cause. 


Possible causes of failure 


Possible causes of failure include the following: 

(a) incorrect alignment of rollers to camshaft: 

(b) insufficient clearos.c of roller in guide slot; 

(c) temperature of fu.! «t pumps too low when тапоецу- 


ring with fuel o% : 3.000 seconds Redwood No. І at 
100 deg Е, or e+ <ively rapid temperature changes; 


(d) fuel-valve соо! temperature too low when 
manoeuvring or perature changes too rapid; 

(с) impact associate." th lowering cams on to rollers 
with engine run: al speed: 

(f) “case” thickness ller surface below design figure. 


The records indicate the incidence of failure has been 
reduce since the early ages. The clearances referred to 
in (b) have now been vcased which allows more latitude 
in alignment. 


Cylinders, Pistons and kunning Gear 


In normal operation the cylinder jackets are operated at 
150 deg Е (66 deg С). the temperature is controlled auto- 
matically throughout the opcrating period whether at sea or 
manoeuvring. 

The water-cooled pistons have a soluble oil water treat- 
ment. 

At 6,000 hours. the cylinder is opened up completely. 
In the early life of the ship some cylinders can be examined 
at the end of a shorter period in order to start the routine. 

Crosshead-bearing and guide-shoe clearances are checked 
and any adjustment required is carried out. The exhaust- 
valve bearings and seals are also checked at this time. 

Since coming into service, earlier experience of cracked 
covers in the RD76 engine has caused a step-up in the 
examination of the internal surfaces of the cylinder covers. 
The condition has been found to be satisfactory with no 
signs of corrosion and, on the whole, a better standard of 
original surface finish than was evident in the RD76 covers. 

Alkaline cylinder oils are used and are supplied by a 
different company for each vessel. In Southampton Castle, 
the consumption was set about the Sulzer maximum figure 
in the early life of a ship and tapered off gradually, where- 
as in Good Hope Castle, the consumption was set to a lower 
figure and. as this appeared to be somewhat insufficient for 
new engines, it was allowed 1o rise gradually. Tables V 
and VI give the consumptions on cach vessel. 
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TABLE V 
Daily Lubricating Oil Consumption in Gallons 
Southampton Castle 


Crankcase oil 


25-15 
41-62 
27.12 
43-75 
30:07 
32-90 
37:80 
50.81 
53-31 
3717 


Cylinder oil 


Voyage No. 
7122 
87:33 
85-84 
77:93 
90:63 
88-10 
71:84 
67:82 
57:63 
64:15 


= о ооч сл Ьом 


TABLE VI 
Daily Lubricating Oil Consumption in Gallons 
Good Hope Castle 


Cylinder oil Crankcase oil 


62:08 
62:73 


Voyage No. 


23-94 
24-49 
19-09 
24-68 
29:30 


68-90 
73-01 
75:85 


Records of cylinder wear are shown in Tables VII 
and VIII. 

The graph in Fig. [ is the record of wear based on 
cumulative hours operation in order to allow comparison 
between the ships which entered service eight months apart. 
It also shows the trend in the wear. 

The piston-ring grooves are chromium-plated on the wear 
surface and the rings are to latest Sulzer recommendation, 
although in the early stages there were several cylinders 
where rings of incorrect type were fitted. These were found 
to be broken at the first examination. Otherwise, incidence 
of broken rings has not been heavy; it has tended to be 
mostly the top ring, say 2 in to 5 from the butt. There has 
been little carbon build-up behind the rings. 

Piston-groove wear is indicated in Tables IX and X. 
There is no comparative information available in the 


TABLE УП 
Cylinder Liner Gaugings— Southampton Castle 


*]ncrease, | Wear rate per 1000 h 
mm | —_— 
mm ' 11000 in 


| Steaming 


Unit Date hours 


Port Engine 


0:42 
0-26 
0-42 
0-74 
0:49 
0-42 
1-15 
0-06 


1.064 
1,655 
1,655 
2.948 
3,590 
3.950 
5.194 
5,522 


DDD n i in an 
О\ С ON ON ON LA LA LA 
еооооооо 
-= N м – ш) 
= оор лил ло 
Ф оола 
ш М - tA бо оо G9 4s. 


1 
6 
4 
5 
3 
8 
7. 
2 


o ao 
оч 


Starboard engine 


is) 


лл їл O ко са ы & 
MU л О ошол d 


354 
1.017 
2.308 
2.361 
3.003 
4.232 
4.867 
4.867 
6.212 
6.212 


a 
р = 
D 2, OA O O Сл л л л 


Ann 


~-oY 


NeW о O е 
m ii 
Бы Е 
KNN 
быш ~ 
из 


оо м 


вене: 
290900 
чоо 
БЕЛЕ] 
@e00990500 


NINO WU A C a 


“Datum is gauged dimension taken after shop test. 
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Turbo-charginc 


Diesel engines developing up to 

40,000 SHP will soon be employed in 

sea-going vessels. To reduce the over- 

all dimensions of such units, their 

degree of turbo-charging is constantly 

being increased. The exhaust-gas turbo- 

ee х blowers — built by M.A.N. — easily 

any 15 2 Ce 2 adapted to the requirements of our KZ 

í Diesel engines and are most suitable for 

и < _ this purpose. High efficiency and rapid 
ее |. adjustment to load changes ensure very 

efficient operational behaviour of the 

engine. 


M'AN 


MASCHINENFABRIK AUGSBURG-NÜRNBERG AKTIENGESELLSCHAFT AUGSBURG WORKS 


Ref. No. А 1041 
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TABLE VIII authors’ company for RD90 pistons with grooves which 
Cylinder Liner Gaugings—Good Hope Castle are not chromium-plated. 
There has been no evidence of burning on piston crowns 
| Steaming | *Increase, | Wear rate per 1000 h and the rods have been free of scoring. Some slight signs of 
Unit Date hours mm = Е fretting have been observed on the piston rod face where it 
mm 1/1000 in 
| lands on the crosshead. 

Following trouble with the piston telescopic glands on 
Port Engine earlier vessels, careful watch has been kept on these vessels. 
The glands, which are the design with packing secured with 

923 0:36 7 А : 3 
1427 0-80 garter springs and chromium-plated pipes, have been satis- 

1,452 0:54 factory. 

2.229 1-07 In Southampton Castle, initially there was slight blocking 
208 Ыр of the lower edge of the upper exhaust ports and the upper 
D edges of the scavenging ports in the initial stages. In Good 


Hope Castle it was not so marked: this may have been due to 
higher initial cylinder lubricating-oil consumption in South- 


Starboard engine 


2 2.2.66 307 | 02 0:72 28-3 
7 2.2.66 307 0-225 0-73 28-7 НИ 
Г 25.7.66 1914 | 0-78 0-41 16-1 

6 26.7.66 1.914 1-00 0-52 20:5 

4 12.8.66 2.205. 1-04 0.47 18-5 


1 
u * Continued on page 1209 


*Datum is gauged dimension taken after shop test. 


TABLE IX 


Piston Ring Groove Records—Sonthampton Castle 
Nominal Dimensions : 
top, 2nd and 3rd groove = 18 mm 70.375 
+ 0.350 
4th and 5th groove = 18 mm +0.175 
+0.150 


uming hours Top groove | 2nd 


Port engine 


29.9.65 1.655 В 0-46 
30.9.65 1,655 м 0:41 

3.1.66 2,948 8 0-46 
22.2.66 3,590 h 0:38 
22.2.66 3,590 i 0:30 
18.7.66 5.194 Е 0-46 

6.9.66 5,522 | | | 0-46 


Starboard engine 


16.11.65 2.308 р | 0:25 
22.11.65 2.361 ] 0:28 
10.1.66 3.003 В | 0:30 


2909900 
ум = коко кр 
Quo cuo 


ooooooo 
әм = м PN 
Ошооо Оло ш 


12.4.66 4.232 0:38 
31.5.66 , 4.867 0:41 
31.5.66 4.867 k 0:38 
25.10.66 6,212 Е 0:64 


oocooooo 
эры юм = 
VU LA QQ UC Ол 
ooooooo 
ә = N N = һә ‘u 
хл л Оо Ол О оо 


Readings in mm over 18 mm nominal size. 


TABLE X 


Piston Ring Groove Records—Good Hope Castle 


Nominal Dimensions: 
top. 2nd and 3rd groove = 18 mm +0.375 
+ 0.350 
4th and Sth groove = 18 mm +0.175 
+0.150 


Steaming hours Top groove 2nd 


Port engine 
0:38 
0:46 
0-41 
0-41 
0-46 
0:46 


200000 
Bashan 
2900900 
= әм 
Sa82858 


anaana 
New 


су ОО О ба 


Starboard engine 
0:38 
0:30 
0:43 
0:38 
0:36 


Readings in mm over 18 mm nominal size. 
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LARGEST BULK CARRIER BUILT IN THE U.K. 
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OWNERS:— NORTH WESTERN LINE (MERSEY) LTD. ~ a mem) r 
of THE CAMMELL LAIRD GROUP OF СОМРАМІЕ: 


SHIPBUILDERS:- CAMMELL LAIRD & CO. (SHIPBUILDERS & ЕКСГ. ERS) LTD. 


MAIN ENGINE:— SULZER 8RD90 manufactured by ALEXANDER ST! -IEN 
& SONS LTD, 


ELECTRICAL POWER at sea for the 'SIGLION' is 
provided by a BROTHERHOOD 575KW AC. TURBO- 
GENERATING SET. A waste heat boiler fired by 


exhaust gases from the main engine supplies the steam 
for this set. 


Please ask for leaflet WHR66 


We ^ 
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CORROSION IN EXHAUST-DRIVEN 


TURBO-CHARGERS ON MARINE DIESEL 
ENGINES USING HEAVY FUELS* 


By Prof. В. W. Stuart Mitchell, Ir. А. J. М. $. van Montfoort 
and Ir. V. A. Ogale 


THIS report deals with comparative surface temperature 
and surface corrosion measurements on the turbine 
outlet casings of an air cooled and of a water cooled 
exhaust-driven turbo-charger on a marine diesel engine 
using heavy fuel. Results indicate that, for the turbo- 
charger under investigation, air cooling is to be preferred 
to water cooling. 

The increasing occurre». : of internal corrosion of turbine 
housings in turbocharge: of heavy fuel burning main diesel 
engines in the Dutch m · «ant marine has led to an investi- 
gation of the phenome The object of the investigation 
was to increase the sc . life and decrease maintenance 
without increasing the ^ rating and manufacturing costs 
disproportionately. 

The results of the th. . 
ments and comparativ: 
temperatures and surfs 


ical study, the laboratory experi- 
'nboards measurements of surface 

»rrosion in an air-cooled and т 
a water-cooled turbo. ...rger of the Medon owned by 
the Royal Netherlands ::-amship Company have previously 
been reported (Mitche!li спа Ogale. 1965). 

Further comparative icsts to investigate the possibility of 
air cooling of medium capacity turbo-chargers have been 
carried out on board the Archimedes of the same owners 
(Mitchell and Ogale, 1965а). 

To extend the investigation to turbo-chargers of still larger 
capacity, similar comparative tests have been carried out on 
B.B.C. VTR 630 machines fitted to the main engine of the 
Sinoutskerk of the United Netherlands Shipping Company. 

Temperature measurements were carried out during a 
coastal trip from Bremen to Antwerp. In order to get reliable 
results from long-term corrosion tests, corrosion measure- 
ments were made at the conclusion of a subsequent three 
months long deep sea voyage concerning 1,468 running 
hours. 


The Experimental Work 


Data 

The tests were carried out on one air-cooled and on one 
water-cooled turbine outlet casing of the main engine turbo- 
chargers of the Sinoutskerk. 
Main engine 


Builder: Stork N.V. Hengelo (Holland) 
Number of cylinders: 9 

Output: 10.600 shp 

Speed: 115 rev/min 


* Report issued by the Netherlands Ship Research Centre TNO. 


750 mm 
1,500 mm 
Pulse system 


Bore: 

Stroke: 
Turbo-charging: 
Turbo-chargers 


Manufacturer: Brown Boveri Co. Switzerland 
Type: VTR 630 

Number: 3 

Fuel used 


Viscosity secs Redwood 
No. 1 at 100°F: 


Sulphur Wt.%: 
Vanadium ppm: 


Conradson carbon 
residue Wt.%: 


1030 ASTM D 445 
3.2 IP 63 
70 ASTM D 1548 


8.8 ASTM D 189 


Water vol.% <0.1 ASTM D 95 
Ash Wt.%: 0.02 ASTM D 482 
Asphalt Wt.%: 2.3 IP 143 


Air-cooling system 


Fig. 1 shows the arrangement of the air-cooling system 
used. Two 4,000 m?/h fans, driven by a.c. electric motors, 
delivered air to the turbine inlet casing and the turbine out- 


Fig. 1. Air cooling system in turbocharger on the ‘ Sinoutskerk °- 


А, Electric motor-driven fan. B, Bypass valve. C, Turbine outlet 
casing. D, Turbine inlet casing. E, Compressor. 
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English Electric auxiliary power for 


M.V. TAUPO 


and her three sister ships 
M.V.'s WESTMORLAND, 
TEKOA and TONGARIRO 


M.V.'s Taupo and Tekoa were built by Bartram and Sons Ltd, Sunderland for the New Zealand Shipping Company Ltd, London. 
M.V. Tongariro, similarly ordered, is under construction. M.V. Westmorland was built by Lithgows Ltd of 

Port Glasgow for the Federal Steam Navigation Company Ltd (an associate of the New Zealand Shipping Company). 

Auxiliary power for each vessel is provided by four 350kW diesel alternator sets. 

Installation is by George Clark and N.E.M. Ltd. 


Marine Department, Diese! Engine Division, Newton-le-Willows, Lancs. 
A MEMBER OF ENGLISH ELECTRIC DIESEL ENGINES LIMITED 


For marine propulsion and auxiliaries ENGLISH | 
ELECTRIC, 
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gas side 
Е papam dia. cast iron 


X 60 (quick setting cement) 


Е 

o 
blower wall = 
(outlet casing) 


cooling water 


{ 
1-2 mm dia. steel pipe 

| with ceramic insulation 
(thermocoax) 


—steel piece 


yellow sheatcover 


chromel wire 


outlet 
engine side 


ir! fcooling water) 


Fig. 2. Metho: fixing thermocouples. 


let casing respectively. 1 uct to the turbine outlet casing 
was bifurcated to get 4 ier distribution of cooling air. 
The flow could be coniro:..i to some extent by means of a 
bypass valve. 


Operating conditions 


The temperature measurements were taken over the 
normal speed range of the engine covering exhaust tem- 
peratures before the turbo-chargers of 255 to 390 deg C. 
The corrosion test specimens were fitted in Hamburg and 
removed in Rotterdam after a total of 1.468 running hours 
of which 1,387 hours were at 115 rpm and 81 hours were 
at 90 rpm. 


Surface Temperature Measurements 


Method used 

Surface temperatures were measured by chromel-alumel 
thermocouples. The method of fixing is illustrated in Fig. 
2. Three thermocouples were fitted to the turbine outlet 
casing of the air-cooled blower and three to the turbine 


water outlet air inlet 


3 outlet air outlet 
engine side 1 engine side 35 i 
2 2A 


bodas inlet 
water cooled blower air cooled blower 


Fig. 3, Temperature measuremeni locations on turbine outer 
casing. 
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outlet casing of the water-cooled blower as shown in Fig. 3. 
The millivoltages were measured by a Chauvin-Arnoux com- 
pensator type PR 4. A cold junction was used as reference 
temperature. 

The observed millivoltages were converted to temperatures 
by use of a standard chart. The readings were taken at 
steady conditions which required approximately an interval 
of about 30 minutes after each engine speed change. 


Results 


Date May 31-Јипе | 1966 

The engineroom temperature No. 3 in the water-cooled 
blower failed and no temperature readings at that position 
could be taken. As the temperature at position 3 could 
be expected to be slightly higher than that at position | 
this assumption has been used in graph Fig. No. 7. 


Surface corrosion measurements 


Method used 

The corrosion was measured by the weight loss method. 
Three cast-iron specimens were located and fitted very close 
10 the thermocouples on the gas side surface of the turbine 
outlet casing of each turbo-charger as shown in Fig. 4. They 
were left in position throughout the complete three months 
voyage. The corrosion plates were weighed before and after 
the tests to give the weight loss. 


_ Results 


The test covered approximately 1,387 hours under engine 


engine side|3 1 engine side |3A 1A 
2 2A 


water cooled blower air cooled blower 


plate 


| casing 


Fig. 4. Corrosion measurement locations and method of fixing 
corrosion plates on turbine outlet casing. 


full load conditions and 81 hours under part load conditions 
and the results are given in Table 2. As can be seen from 
Table 2 the weight loss of the bottom plate in the water- 
ooled blower was much higher than that of the correspond- 
ing plate in the air-cooled blower. 

Samples of the deposits on the test plates of the water- 
cooled turbo-charger have been analysed. There were two 
layers of deposit, each of different chemical composition 
and colour with distinct acidic properties and soluble in 
water. 

The top layer was material deposited by the exhaust gases 
and the bottom layer was the corroded metal. The corroded 
surface was very rough. The results of the chemical analyses 
are given in Table 3. 


1208 Shipping World & Shipbuilder 20 Јл 1967 


Main engine speed r.p.m. 


Engineroom temperature 

Cooling water inlet temperature 

Cooling water outlet temperature from turbine inlet casing 
Cooling water outlet temperature from turbine outlet casing 
Cooling air inlet temperature 

Cooling air outlet temperature from turbine inlet casing 
Cooling air outlet temperature from turbine outlet casing 


Average exhaust gas temperature 
Lubricating oil temperature in the sump of the air-cooled blower 
Lubricating oil temperature in the sump of the water-cooled blower 
Water cooled blower: thermocouple 1 

thermocouple 2 

thermocouple 3!) 
Air cooled blower: thermocouple 1A 

thermocouple 2A 

thermocouple 3A 


1) Not measured due to thermocouple failure. 


Fig. 5. Relationship between maximum surface temperature and 


Table 1. Results of temperature measurements. 


я Interpretation of the Results 
Blower Corrosion Initial Final 


cooling plate no. weight weight Surface Temperatures 


The surface temperatures of the water-cooled casings 
under maximum continuous full load condition of the engine 
show only slight differences from those measured on the 
Medon and the Archimedes (Mitchell and Орше, 1965 and 
1965а). 


The equivalent temperatures for the air-cooled blower were 
approximately the same values as those measured оп the 
Table 2. Results of corrosion measurements. Archimedes which in turn were som: . liat lower than those 
on the Medon. 


The relationship between тах: . surface temperature 
and average exhaust gas temperatu: ‘or the two cooling 


Chemical constituents Outer layer | Inner layer 
Wi% Wt. % 


Iron 18-2 
Sulphates 36:4 
Water 12-0 
Carbon and organic matter 168 


Table 3. Chemical analvses of deposits. 


— P surface temperature °C 
E: 


— — —À59 max. surface temperature ^ 


o 320 
280 ——ЗА 1A] 21" 
240 2A 
air cooled 
200 turbocharger 
160 1 115 r.p.m. 
110 
120 Lp gm 
100 
2 
80 
i 
Я water cooled 
turbocharger 
200 220 240 260 280 300 320 340 360 380 400 1 2 3 
————- average exhaust gas temperature °C — — — air cooled location 


water cooled 


average exhaust gas temperature. Fig. 6. Effect of engine speed on surface temperatures. 
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8 


т 


арй 
-—— 


~m corrosion оз (mg) 


300 


250 


— surface temperature °C 


the ‘ Sinoutskerk ’. 
Duration of run 1,450 hours (approx.). 


150 200 


Fig. 7. Corrosion loss curve on board 


methods is shown in Fig. 6. The bottom portion of the 
water-cooled casing was at a lower temperature than were 
the two sides of the casing. 

In the air-cooled casing the inlet side was at a lower 
temperature than were the bottom and outlet sides. The 
surface temperatures for the two turbine casings are shown 


in Fig. 7. 
Surface Corrosion 


үз obtained from the measurements 
iite comparable with previously 
curves (Mitchell and Ogale, 1965). 
turbo-chargers, the maximum 
the outlet casing is observed to 
nd about 12-13 per cent of that 
of the water-cooled casing. This 


The corrosion loss cu: 
and shown in Fig. 7 i: 
published corrosion los: 

With air cooling of с 
corrosion of the surfacc 5 
be adjacent to the air in 
adjacent to the water ini. 


Continued from page 1203 
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Fig. 1. Cylinder liner wear rate. 


The crankcases in these two vessels have been particularly 
clean. Some water marking on the main bearings has been 
Observed, but the condition is not worsened in any way. The 
crankcase oil consumption is shown in Tables V and VI. 

Main bearings are examined at 5,000 hours intervals when 
the wear-down is recorded by poker gauge and crankshaft 
deflexions are recorded. 

Observation of the bedplates has not revealed any signs 
of cracking. 

The RD90 engines in Southampton Casile and Good 
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is better by about four points than the results obtained 
from the test on the Archimedes (Mitchell and Ogale, 


1965а). 


Conclusions 

1. There is good agreement between the measured surface 
temperatures of the exhaust casings of the turbo- 
charger under investigation herein and those for the 
range of smaller turbo-charger previously reported. 

2. The bottom portian of the water-cooled turbine outlet 
casing is at a lower surface temperature than are either 
sides of the casing. 

3. The rate of corrosion on the bottom part of the water- 

cooled casíng is higher than that on the sides of the 
casing. 
In the opinion of the authors this is due to the fact 
that the range of surface temperatures of the bottom 
portion of the casing falls within that of metal surface 
temperatures for maximum corrosion (Landry and 
Miller, 1959 and Thurlow, 1953). 

4. The corrosion loss curve obtained (Fig. 7) is of the 
same general shape as those obtained in the laboratory, 
on the Medon and on the Archimedes. 

5. For turbo-chargers of the sizes and capacities investi- 
gated, fitted to slow speed residual fuel burning marine 
diesel engines, the experience gained on the Medon 
and on the Archimedes and the results of the present 
tests indicate that a modification changing from water 
cooling to air cooling is a practical solution for instal- 
lations already in service, to minimise the internal 
corrosion of the turbine casing. 

It is appreciated that in the very large turbo-chargers, 
finding space for the cooling air ducting may present 
a problem. 
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Hope Castle are eight-cylinder units and the designers of the 
engine prefer cylinder arrangements that are multiples of 
three as this is the convenient arrangement for adaptation 
to turbocharging. This aspect was fully discussed and it 
was agreed that turboblowers of Brown, Boveri design 
would be fitted and that type VTR.630 26a N848 II 540 
DIGF, with nozzle type N848 and diffuser type И 540, 
would be fitted to the three-cylinder groups (Nos. 1, 2 and 
3: Nos. 6, 7 and 8) and smaller units type VTR.630 24 
M834 II 460 DIGF, with nozzle type M834 and diffuser 
type II 460 would Бе fitted to the two-cylinder groups. A 
later decision was to fit a modified diffuser to the two- 
cylinder (centre) turboblowers of the Good Hope Castle. 

Occasional surging of the blowers has been experienced 
and this is a problem that requires solution. It is undesirable 
because of the resulting interference with proper combustion 
and the possibility of eventual failure of turboblower com- 
ponents due to circumstances not included in design calcu- 
lations. A practicable solution has not been reached. but 
causes have been established which can be classed as inter- 
ference with the equable distribution of power between 
cylinders. Instances have been: | 

(i) а broken ring and two stuck rings in one piston: 

(ii) defective fuel pump suction valves: . 

Gii) too high a fuel temperature for the pressure being 

carried in the low-pressure fuel rail: 

(iv) variation of power when vessel is in heavy weather; 

(v) sudden variation of vessel's course at speed: 

(vi) fuel starvation due to mal-operation of fuel meters. 
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electrical and electronic equipment range 
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and technical advisory facilities. Are you 
making the best use of this service? 
Contact your nearest AEI office or the 
address below. 


Associated Electrical Industries Limited 
33 Grosvenor Place, London SW1 
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IMPROVEMENTS IN THE MANAGEMENT 
OF GARGO LINER ENGINEERING* 


By W. H. Falconer and W. M. Maguire 


THE PROCEDURES described in this paper have been 
adopted to establish the engineering work load existing 
on modern cargo liners. A few words of historical 
interest. illustrate the effects of design on the machine, 
running costs, and the man. Two vessels delivered during 
the 1920's are typical examples of where, by today's 
standards, great manual effort and skill was required 10 
maintain a low fuel consumption. The machinery for 
shese ships was ingeniously designed to recover the 
.naximum amount of heat from the fuel. However, while 
the machinery installation was of great technical interest, 
its reliability was entirely dependent upon the hard work 
and effort of the enginzering staff who served in the 
vessels during their covipesratively long life. It would 
have been of value to c.ipare the productivity of the 
staff on these ships wit: recent. observations. 

A limited increase in © .:intenance costs may be justified 
by increased speeds wh’ involved greater powers and 
more complex machiner,. rhe use of heavy fuel oils in 
diesel engines contribu т to rising maintenance and 
cylinder lubricating oi! ¿o is, although, in some cases, а 
poor appreciation of engis- room space and layout in the 
design stages has resulted in maintenance handicaps which 
will always be manifest in repair costs. 

Although the work undertaken by a ship's staff varies 
from company to company, the optimum relationship 
between maintenance and operational duties can be 
determined by. use of operational research techniques. 

Developments in the ficld of marine automation clearly 
indicated that in the absence of suitable environmental 
testing facilities the only means of acquiring experience, 
assessing and evaluating equipment was to conduct a series 
of full scale experiments, At the time, the areas where 
automatic equipment would provide valuable information 
were selected on a basis of operational experience. The 
selected areas were: — 

1. Monitoring, alarms and data logging. 
2. Main engine cooling systems. 

3. Fuel separation. 

4. Auxiliary engine controls. 

Design specifications were prepared by the owner's 
engineering department for an 'M' Class ship. Orders were 
placed in October 1963 and the equipment was delivered 
to the m.s. Maron at the beginning of April 1964. The 
vessel sailed on schedule on April 20th with the installation 
fully commissioned. 

The manning at this time consisted of seven engineers, 
two electricians, and 11 ratings. In spite of the limited time 
available for installation there were remarkably few teething 
troubles, 

While the acquisition of experience is essential and, 


* Abstracts | from a paper presented to LADSIRLAC, in 
collaboration with the Institute of Marine Engineers. 


hence, invaluable progress is actually determined Бу 
economic considerations. The extent to which automatic 
monitoring and control devices can be economically 
justified depends upon the attention paid to the design and 
the particular installation. In the case under consideration 
all the equipment, with the exception of the data logger, 
can be justified economically, although there was little 
authenticated data available at the time for analysis. 

The service requirements of the fleet called for two 
engineers on watch at sea and one in port. This involved a 
constant rota of watches by the assistant engineers who, 
while watchkeeping, did not always gain experience in 
maintenance procedures. This raised the following 
questions : — 

(a) What is involved in port watchkeeping in the engine 
room? 

(b) Is a highly trained man necessary for this duty? 

(c) Are human reactions as quick and safe as electrically 
monitored shutdown equipment? 

The objectives of the subsequent study were: — 

(1) To establish if reductions in the engine room manning 
of existing ships would affect engineering costs overall. 

(2) To consider the introduction of new equipment and 
methods in terms of savings in running costs, against 
capital costs, and possible effect on standards. 

(3) How fast and far should existing ships be automated? 

The research was divided into five parts with the object of 

measuring the work done by senior engineer officers, 

junior engineer officers, electrical officers, fitters, greasers/ 
wipers. 

The tasks were then to be grouped into work which:— 

(a) Can be done at sea or in port, (b) Must be done at sea. 

(c) Must be done in port, and (d) Must be done in port at 

home. 

The study was used to evaluate: — 

(a) How much work, including watchkeeping duties, 
exceeds the requirements for safety and good 
maintenance. 

(b) What is the present position with regard to planned 
maintenance. 

(c) Which operations are done: — 

(i) at intervals governed by surveys. 
(ii) at intervals laid down as a policy, 

(iii) at intervals decided by the chief engineer. 

(d) How many men are required on the various operations. 

Two senior engineers were trained in operational 
research techniques. After training, one research engineer 
completed a full voyage aboard an 'M' class vessel. Four 
months were spent observing the men at work, recording 
data and discussing the problem with the officers and 
ratings. The work carried out during the day by the ratings 
was critically observed and recorded. The work carried 
out on watch was also recorded. together with observations 
of watchkeeping duties at sea and in port. On completion, 
the report was divided and chartered into the following 


categories: — 
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M.V. "SALMO", another *'$" Class Ship for Ellerman's Wilson Lin: signed Lu their Scandinavian and/or Medite 
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ti) Ratings’ daywork 
tii) Fitters’ daywork 
(iii) Greasers’ watchkeeping (а) at sea 
(b) in port 
(a) at sea 
(b) in port 


(v) Officers’ watchkeeping 


(v) Officers daywork 
ivi) Standby duties 
tvii) Maintenance and overhauls 

The analysis showed that general cleaning covered a 
multitude of small operations and was responsible for the 
largest single section of the ratings’ work. Cleaning, Шеге- 
fore, accounted for 23.35 per cent of the total rating 
manhours available during the voyage. A proportion of 
this was carricd out simply because there was nothing else 
19 do and 104 manhours of the tota] had been expended in 
an attempt to relieve boredom, The washing of paint work 
had absorbed 4.5 per cent of the cleaning effort, and this 
was considered worthwhile. 

The influence of colour combined with cleanliness is 
acknowledged in all walks of life, and therefore considera- 
поп was given to the colours used in the engine room. In 
the study, the general engine room painting and treatment 
of tank tops was sub-divided. 7.6 per cent of the time was 
spent on tank top painting and associated treatment, 

General painting in the engine room of machinery, 
bulkhead and fixtures, while not excessive, still left scope 
for reductions. 14.4 per cc; of the time spent in painting 
was considered unnecessar;. lhe system in use at the time 
of the analysis had Череп. fo a great extent on an end- 
of-voyage "crash" progra .'e, in order to arrive in the 
U.K. with a spotless ci room, and surfaces newly 
painted. The whole pictur ‘sented itself as one requiring 
a system of colours us ага finish paints as far as 
possible, and the provisio: | painting schedule. 

12.9 per cent of the га’, daywork time was spent on 
machinery maintenance, /, :сћ item of work was analysed 
it became clear that seve:: perations were unnecessary. 

Miscellaneous work со’. 1 a multitude of jobs involving 
14.2 per cent of the toic! The engineroom manning 
complement of this class vessel had always included a 
rating whose duty was confined to storekeeping; in the 
assessment this duty was rc-allocated. 


Observations on Ratings 


The analysis showed that a substantial reduction in 
engineroom ratings could be achieved, A colour scheme 
incorporating durable paints was used and a painting 
schedule was issued. Mechanical aids to offset other duties, 
for example industria] washing machines and portable 
pneumatic pumps, were supplied to the vessels. Peak periods 
were identified from measurements of the work load and 
the real time available for maintenance in ports. The 
mann.ng levels were also influenced by the work load 
involved during a major breakdown, The final complement 
of ratings for operational and maintenance work in the 
engine room was concluded to be seven. 

Two fitters were included in the engine room complement. 
The maintenance of auxiliary engines was responsible for 
the greatest percentage of this skilled manpower, ie. 23.3 
Per cent. The work pattern showed non-productive time to 
be 31.7 per cent of the total time available. Auxiliary 
machinery work accounted for 16.3 per cent of the total 
and this €ncompassed the overhaul of pumps, compressors, 
auxiliary boiler, evaporator and so on. In many instances 
during work such as this, it was observed that a job was 
deliberately spread out to last the day for want of other 
Work. Main engine work only accounted for 12.13 per cent 
of the total effort, 
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At sea a rating on watch was almost fully occupied. 
Approximately 50 per cent of the watch was spent wiping 
and cleaning up, 25 per cent of the time was taken up with 
routine duties and the remainder was classed as non- 
productive. Watchkeeping in port, on the other hand, did 
not appear to be completely warranted. The routine duties 
on watch in port, as recorded, consisted of oiling auxiliary 
engine head valves and wiping down these machines. This 
accounted for some 20 minutes of labour during each 4-hour 
watch, 

A small amount of work was carried out on watch 
which, although not essential to the watch, nevertheless 
contributed to the daily effort. It was difficult to assess the 
true value of this, since it was proved that much of the 
work was undertaken in order to pass the time. As a watch- 
keeper alone, the greaser appeared to be unnecessary. 

The analysis confirmed that the senior engineer could 
virtually divorce himself from the watch, prov:ding his 
assistant was experienced and the machinery p2rformed 
satisfactorily, The senior engineer finds himself involved 
in watchkeeping duties, maintenance and other work not 
associated with watchkeeping. 

Typical watches for senior and assistant engineers were 
recorded, and specific tasks not connected with the function 
of watchkeeping were determined. By transferring these, 
and other duties which had become part of the watch- 
Keeping routine, to a dayworking officer, and easing the 
watchkeeping load by further instrumentation a single 
officer watch was accomplished. 


Watchkeeper Difficult to Replace 


While (һе automatic sensing and recording of 
lemperatures and pressures is easily arranged, this cannot 
be done cheaply; and while alarms can be incorporated to 
&ve a warning of abnormal conditions, the supervisory 
role of the watchkeeping engineer is difficult to replace. 
However, in general, automatic equipment and control 
equipment wil! tend to reduce the amount of effort required 
from the operating engineer and the shipboard research 
showed the areas originally selected for experiment on 
Maron were capable of easing the effort to a point where 
one officer could control the machinery at sea, 

The main engine cooling adjustments, plus attention given 
to the fuel oi] separation, had accounted for 14 per cent 
of the watchkeeping effort. Certain duties incorporated in 
the watchkeeping could not be carried out by one officer 
on watch, therefore а daywork engineer was required. 

It is customary to man the engine room continuously 
with an officer. and consideration has been given to the 
problem of eliminating or easing this requirement. It was 
recommended that: 


1. Consideration be given to running an unmanned en- 
gine room in port. 

2. The boiler be shut down when 
present. 

3. An electric heater be fitted to the domestic calorifier. 

4. Means be adopted which would give satisfactory 
coverage of fault conditions in the engine room, in- 
cluding fire precautions and the possibility of flooding. 


The recording of engineers’ work in port showed that un- 
necessary work was, in fact, being undertaken in foreign 
ports and illustrated a need for an expansion in planned 
maintenance procedures. 

The research was divided into two parts, one dealing with 
the labour force and the other reviewing the performance 
of the equipment on test, planned maintenance policy and 
the associated economics. Both aspects were completed at 
the end of October 1965. It was decided to reduce the man- 
ning levels on one vessel to five engineer officers, two 
electrical officers, one fitter and seven ratings. A critical 
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At the entrance to the St. Lawrence Seaway, Canadian Vickers' 
shipyards, machine shops, plate shops, and outfitting shops are 
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maximum lifting capacity of 30,000 tons. Also available is a 275 
ton floating crane. 
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SAPCRVISON | MAIN ENGINE | GENERATORS | AUXILIARY. 
MACHINERY 


CATEGORY ÍMAN HOURS! 


Engineer officers’ daywork comparison chart. 


analysis of auxiliary machinery defects assisted in the pre- 
aration of specifications for monitoring and alarm systems. 

Monitoring in itself presented no problem, but alarms 
ind the response to alarms required a new approach for 
unmanned conditions. A satisfactory arrangement was 
developed which has sincc бесп adopted generally. Fire- 
letecting systems were als investigated and a radio-active 
уре of detector used in Ia} installations was adapted. 


Modifications and Mode: ` г :(іпр 


The monitoring and al systems on the Maron's data 
1i0gger were modified an lended, as recommended, to 
form a comprehensive p watchkeeping system. Alarms 
were fitted in all officer 'ins and in the public rooms. 
Model planned maintena) ; and painting schedules were 


also issued for testing. 

The engineroom complc.;.at was reduced by two officers, 
one fitter and two ratings. 4 research engineer joined Maron 
in March 1966 to study the effects of these changes. The 
systems functioned satisfactorily, and the planned mainten- 


MAIN ENGINE. 


GENERATORS. | AUXILIARY usd NON- 
PROOUCTIVE , 


MACHINERY. 


CATEGORY (MAN HOURS) 


Fitters’ daywork comparison chart. 
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ance and painting schedules were closely followed. Minor 
adjustments were however made to these schedulees. 

The watchkeeping aids were adequate for the intended 
duty, and the reliability of the plant and the condition of 
the engine room were not affected. One feature of the 
voyage report was that 70 per cent of the officers’ time was 
spent on planned maintenance. The officers on watch in port 
had been alerted on a few occasions and in each case the 
troubles were of minor importance. The comparison charts 
illustrate the area where productivity had been improved. 

In the initial stages the economics were sufficiently margi- 
nal to justify a series of full scale experiments. Operational 
experience gained from a large data logging installations has 
been of considerable value particularly in the design of new 
installations. There are economic advantages in automating 
existing ships of the type investigated providing: 

(a) a data logger is not essential, 

(b) the vessel has a useful life of between 7 and 10 years, 


Ratings! daywork comparison chart. 


(c) the total installation cost does not exceed the cost of 

the equipment. 

The monetary worth of officers and ratings vary from 
company to company. Contemporary studies have assessed 
Officers at between £1,500 and £2,750 per annum, and ratings 
at £1,100 per annum. On this basis the cost of the type of 
equipment used in the experiments can be fully recovered 
in the case of the ratings, but only partially in the case of 
the officers at the lower end of the scale. Aithough other 
aspects, such as working conditions and shortage of staff, 
must be included in the assessment; it is, however, of interest 
to observe that if salaries continue to rise in the future, as 
they have in the past, then the cost of equipment to replace 
two officers can be fully recovered in five years. 

Two further vessels have been fully modified and the 
effects of these modifications will be subject to further 
studies. The data logger was replaced by a centralised system 
of instrumentation. Significant reductions in overall costs 
have taken place. and there are indications that it should be 
possible to replace two officers on ships built after 1955 for 
not more than £20.000. 

As such investigations may have far reaching implications 
it is essential that everyone involved is fully briefed at every 
stage. Management decisions must also be communicated 
promptly to avoid misunderstanding, and in conclusion it 
may be appropriate to repeat the words of a very famous 
shipowning engineer who said "shipowning is a pursuit in 
which. more than any other. success depends on personal 


management". 
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HEAT EXCHANGERS AND 
DISTILLATION EQUIPMENT 


HEAT EXCHANGERS 


Buckley & Taylor have long experience inthe manufacture 
of all types of heat exchangers for both oli and water 
coollng, and are suppliers to SULZER BROS. of Switzer- 
land for use with thelr famous marine engines. 


All Buckley & Taylor heat exchangers are built to conform 
to the codes of construction lald dawn by Lloyds, Bureau 
Veritas, American Bureau of Shipping and Norsk Veritas. 


DISTILLATION EQUIPMENT 


Buckley & Taylor are one of the leading companies 
In the field of sea water distillation. They were the first 
company to supply dash distillation units to the Admiralty 
and have supplied four plants for the new Royal Navy 
Assault Ships. 


Units of both coaled ferrous and non-ferrous construction 
are avallable, and the Admiralty have recently ordered a 
new design of non-ferrous two-stage plant. Many Aqua- 
flash units are also in use in merchant vessels, including 
the CUNARD CARONIA, CARMANIA and FRAN- 
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MIDDLE DOCKS & ENGINEERING CC. LTD. 


SIR LAWRENCE EDWARDS 


Joint Managing Directors: WILLIAM McMINNIAGLE 


DRY DOCK PROPRIETORS 


Ship Engine and Boiler Repairers 


| Repairing Quays | 


! Dimensions of Dry Docks:— | 
Length. Breadth at Entrance. Draught on Sill. | 
No. I 340 Fe. 48 Ft. 18 Ft. ! alongside 
No. 2 477 Ft. 58 Ft. 21 Ft. | | 
Мо. З 500 Ft. 64 Ft. 23 Ft. 6 ins. | | Workshops 
| No. 4 640 Ft. 80 Ft. 26 Ft. | | 120 feet 
————— iL 


MIDDLE DOCKS, SOUTH SHIELDS 


DAY & NIGHT Telephone Service: So. Shields 5401 (6 lines). 'Grams: “REPAIRERS” So. Shields 


Ref. No. A 1054 


20 Лях 1967 


Shipping World & Shipbuilder 


1219 


FIFTEEN YEARS DEVELOPMENT 
OF HIGH-POWER EPICYCLIC GEARS 


By Т. P. Jones, C.Eng., M.I.Mech.E., M.I.Mar.E. 


THE DEVELOPMENT of high-power epicyclic gears 
during the last fifteen years has led to their use in a very 
wide variety of applications. Not only for high speeds 
and high powers, but also in low-speed, high-torque 
installations. Much of this progress has already been 
reported in other papers, or in discussions on other 
papers. И is not proposed to discuss again matters which 
have already been so published. No attempt will be 
made to discuss in detail anv fundamental epicyclic gear- 
design principles, because with the wide acceptance of 
this form of gearing the. are now well known and 
understood. Today the te. ++ planetary, star and solar, 
which were first introduc ‘а a paper to the Institute 
fifteen years ago, are со’. ily used, and these too are 
universally accepted. 


All the epicyclic gears с «Sich the author has intimate 


knowledge have been base: 
W. G. Stoeckicht, with wh: 
in close co-operation until ; ' 
fore, it is only the Stoeckici: 
over, unless 
gearing, which will be disc : 
Nowadays different peo 


Stated other, : 


the principles of the late Dr. 
he author's company worked 
óeath in January 1965. There- 


ле of epicyclic gearing, more- 


e. double-helical Stoeckicht 


id 


> nave different ideas on how 


best to achieve the essentiai load sharing between planet 
wheels in high-power epicyclic gears; but, whatever the 
future may bring, it is an undeniable fact that Stoeckicht 
was the first to consider the idea of floating flexibility and 
none of the present-day success, achieved in the use of high- 
power industrial and marine epicyclic gearing, would have 
come about, but for his basic conception. Stoeckicht was 
undoubtedly one of the world's outstanding engineers. He 
had the rare attribute of being able to combine exceptional 
technical ability with sound business acumen, He was also 
something of a diplomat. In engineering history he will take 
is place as the father of high-power epicyclic gears for 
industrial and marine use. 

Any form of gearing is but a means to an end, it is never 
an end in itself. Each application should be carefully con- 
sidered, bearing in mind not only the technical and economic 
factors, but also any others which may be involved, so that 
the best overall arrangement can be achieved. This may 
come about by the use of epicyclic or parallel-shaft gears, or 
a combination of both. 


Design 

It is, perhaps, interesting to note that very rarely in high- 
Power epicyclic gears for marine and industrial applica- 
lions is the load-carrying capacity of the teeth the main 
Criterion of design. Naturally, wiih the use of hardened 
teeth for the sun and planet wheels, giving greater load 
bearing Capacity, it is necessary to consider the bending 


" Abstracts from a paper read before the Institute of Marine 
Engineers in London. 


M 


strength of the teeth. In the designs described, no attempt 
is ever made to achieve a "balance" between these two 
stress criteria. All the gears have been designed so that 
there should be no likelihood of the bending strength of the 
teeth being a limiting factor of the design. 

Of course, the essential feature in any epicyclic gear, or 
multi-layshaft gear, is to ensure that all the components 
carry their fair share of the load so that the fundamental 
advantage of multi-tooth contacts may be fully used. 

Shapes of gear teeth themselves have long been a happy 
hunting ground for gearing pundits who like to argue the 
advantages of long flexible teeth as opposed to short stubby 
teeth. АП the author would like to say about this, is that, in 
his opinion, wide varieties of tooth shape can possibly be 
used with very little influence on the chances of success. The 
basic principle adopted to ensure load sharing, the general 
engineering features, the facilities for manufacturing and 
measuring are, in his view far more important than the 
precise tooth shape. 

In high-ratio gears of any type, possibly the permissible 
torsional deflexion of the sun wheel or pinion and the 
practical steps which can be taken to correct for this, are 
the determining factors in the load-carrying capacity for 
a given size of gear. 

In epicyclic gears with rotating planet carriers (planetary 
and solar gears), the centrifugal load on the planet-wheel 
bearings may well be a determining feature in the design. 

Planetary gears are suitable for ratios between about 3:1 
and 12:1 and the input and output shafts have the same 
sense of rotation. 

Star gears are suitable for ratios between about 2:1 and 
11:1 and the input and output shafts have opposite senses 
of rotation. In star gears, the hoop stress in the rotating 
annulus system is an important and often determining factor 
in the design. For the sake of the purists it should perhaps 
be stated once again that star gears are not true epicyclic 
gears, in as much as there is no relative rotation between 
the axes of the gear-tooth components. 

Solar gears are suitable only for very low ratios of less 
than 2:1. The input and output shafts have the same sense 
of rotation. It is necessary for the low-speed shaft attached 
to the planet carrier to pass through the centre of the sun 
wheel. The torque carried by this shaft is frequently the 
determining factor in the size of the gear. In solar gears, 
both the planet carrier and the annulus system are rotating. 
Therefore the hoop stress in the annulus system and the 
centrifugal load on the planet bearings have both to be taken 
into account. 

Although the basic Stoeckicht idea of floating flexibility 
can only be demonstrated theoretically to give load sharing 
with three planet wheels, in practice the minute elastic dis- 
tortion, as described by Barwig, which can rake place in the 
internal gears of Stoeckicht gearing, allows more than three 
planet wheels to be used. Equally satisfactory gears may be 
designed with the maximum number of planet wheels it is 
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possible to use, according to the ratio of the gear. Not only 
has the ability for more than three planet wheels to share 
the load been demonstrated by measuring loads with strain- 
gauge techniques, but, far more conclusive are the many 
gears, with more than three planet wheels, giving satisfac- 
ty service. One of the most highly-rated gears in service 
ìnown to the author, the epicyclic second-reduction train in 
the main propulsion gears for Brave Borderer, and similar 
fast patrol boats, uses eight planct wheels. 


The design of all the gears described in this paper is such 
that it is possible to isolate the gear-tooth contacts from 
iny external forces on the gearcase tending to affect tooth 
alignment. This of course is a particularly important feature 
when considering gears for main propulsion. 


Lubrication of Gearing 


The heart of any epicyclic gear is the planet-wheel bear- 
ings and, in practice, white-metal faced spindles have been 
Proved to give entirely satisfactory service. The arguments 
in favour of these have been propounded on numerous 
occasions. The lubrication of gears, including these bearings, 
is of course of great importance. All the gears to which 
reference is made in this paper are supplied with pressure- 
fed filtered lubricating oil. 

None of the gears describ: needs to use Е.Р. additives 
in the lubricating oil. However, in installations, for example 
on board ship, where other caring is being supplied with 
such oil, it has been prove! | ite satisfactory іп use. The 
author's own preference i. ' a straight geared-turbine 
mineral lubricating oil м viscosity of about 16-25 
centistokes at 140 deg Е | ‘28. C). However, gears are 
in operation using a very . range of lubricating oils, 
and the author knows of : one installation where oil, 
other than a straight ge urbine mineral lubricating 
oil, or the oil being suppl: э the prime mover, is used 
in the gear. This is for a y. «low-speed high-torque, mine 
See gear where a slici > heavier oil than normal is 
used. 


The advantages arising 1 the small size of epicyclic 
gears have been discussed 221 argued on many previous 
occasions. With the passase of time "small" becomes a 
very relative term. Fifteen ycars ago there was very little 
experience of epicyclic gears of any type with annulus 
diameters much beyond 12 to 18 inches (300 to 450 mm). 
Nowadays annulus diameters of 4 or 5 ft (1.25 to 1.50 m) 
are becoming quite common. Although, with this increase 
їп size, epicyclic gears are still small compared with some 
other forms of gearing for the same duty, an enormous 
increase, in the torque and power which can be transmitted, 
has been achieved. 


An inherent feature of epicyclic gears is of course that 
the input and output are co-axial. This may or may not 
be an advantage, according to circumstances, but, follow- 
ing the success of Stoeckicht gearing, other forms of co- 
axial drive have been developed, not all of them epicyclic. 
Two and three layshaft gears are now more commonly 
used than was the case fifteen years ago. Other forms of 
epicyclic gear, all with their own means of load sharing, 
include, to name only a few, the Renk gear which is manu- 
factured under licence in this country; the Maag gear; 
the Fritsch gear, manufactured by Simmering-Graz-Pauker 
and under licence in the U.S.A., and С.О.С. gears which 

ve recently been introduced in this country. Skoda of 

-2echoslovakia have their own ideas about annulus suspen- 
sion and, although only outline descriptions of designs 
have been published, the author knows of great interest 
t the development of high-power epicyclic gears in the 
к. A novel form of epicyclic gear, described by 

ats, has been put forward by Pametrada in their latest 
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proposal for main propulsion gearing. It is hoped that this 
paper will provoke comment from those competent to 
describe these and other forms of co-axial gears currently 
being developed. 


A feature of the gears described is that in the vast 
majority of cases the sun and planet wheels are hardened 
by nitriding. The K values used are always within those 
acceptable to classification societies, and the author was 
interested to learn from Weaving and Sampson’s paper 
of experimental work carried out by the Admiralty-Vickers 
Gearing Research Association, now the Navy and Vickers 
Gearing Research Association, indicating that possibly the 
load-carrying capacity of wheels hardened by this method 
is far higher than that currently being used. 


Because of the difference in tooth contact conditions 
between external and internal teeth running together as com- 
pared with two external teeth running together, it is rarely 
necessary to harden the internal gear rings. In the author's 
experience this has only to be considered in gears of very 
low ratio where the differences in tooth contact conditions 
are not so pronounced. Where it has been necessary to use 
hardened internal gear rings the nitriding process has 
proved just as satisfactory as in the case of sun and planet 
wheels. 

In addition to small size and weight, and co-axial input 
and output, epicyclic gears usually compare favourably 
with other forms of gearing, so far as efficiency is concerned. 


It is virtually impossible to think of any paper on in- 
dustrial or marine gearing in which some reference to noise 
is not made. Although no engineer has much doubt in his 
mind about whether in a given installation a gear is noisy 
or not, the isolation and definition of noise, particularly with 
regard to an acceptable noise level, is still a very difficult 
and even a controversial matter. АП the author would like 
to say is that epicyclic gears are as good as the best gears 
of other types for any given application. It is, for example, 
quite unreasonable to compare the noise level of a slow- 
speed circulating pump gear with a high-speed turbine gear. 
Most slow-speed epicyclic gears are virtually silent. As al- 
ready stated, all the gears under consideration in this paper, 
unless otherwise stated, are of the double-helical type. 
Attempts made by the author's company to produce quiet 
high-speed gears using very accurate spur teeth did not prove 
successful. 


p 


Hydraube pack forces +n 
provide state reaction 
torque «7-6 


fo make good toot 
and bearing fos res 
(wither shaft may де driven! Kil 

E || Reaction te amuta. 

v |Larasaferred to sasepiate 
Tooth reaction forces MS 


Fig. 1. Diagrammatic arrangement for back-to-back full load 
testing epicyclic gears. 
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All gears manufactured by the authors company are 
given at least a run up to full speed before despatch. A 
great advantage offered by epicyclic gears is the facility, 
when more than one gear of the same design is being 
manufactured, of back-to-back full load testing before des- 
patch. This not only enables the mechanical soundness of 
the gear to be proved, but also gives an indication of the 
noise to be expected in service. The great advantage of 
this system is that by circulating the power within two 
similar gears it is necessary for the driving motor only to 
provide the loss in the gears. 


It is assumed that each of the gears being tested has the 
same efficiency. One acts as a speed increasing gear and 
the other as a speed reducing gear. The driving power is 
measured both from the load on the driving motor and 
also by means of a torquemeter between the motor and gears 
being tested. These two measurements never agree exactly 
and in assessing the total loss in the gears the higher figure 
of power is used. Sometimes this is given by the torque- 
meter and sometimes by the measured electrical load. The 
difference is never very large. When using this method of 
back-to-back testing the higher the power being circulated, 
the greater the accuracy of measuring the efficiency. It is 
interesting to note that apparently identical pairs of gears 
often have slightly differing measured efficiencies. 


Table I gives results of efficiencies measured during such 
full load back-to-back tests. 


Нет Horsepower reeds, No. of Measured 

* min planets efficiency, 

per cent 
1 4,400 5 98-7 
2 11,400 5 99-1 
3 9,100 6 98-6 
4 9,600 6 98.9 
5 6,400 4 98-5 
6 2.000 3 98-3 
7 3,210 5 99-2 
8 9,500 5 99-1 
9 4.800 6 98-8 
10 4,360 } 5 98-8 
и 680 4, 150/3,082 3 98-1 
12 2,950 295/165 4 99-0 
13 8,070 278/5,588 4 98:8 
14 1,350 1,190/5,855 4 98-8 
15 700 4,700/1,554 5 98:9 
16 6.500 1,475/5,650 5 98-9 
17 8,240 978/5.588 4 98:9 
18 8,750 975/5,300 4 98:8 
19 1,300 10,000/1,500 3 98-7 
20 3,800 740/142 4 99.2 
21 8,800 5.950/724 3 98:2 
22 7,200 4.860/779 3 98-7 
23 10,800 4,207/745 4 99-1 
24 13,200 6,013/704 3 98:4 
25 12,600 3,586/740 4 99:1 
26 15,400 5,946/701 3 97.9 


Table 1. Epicyclic gear efficiencies measured during full load 
back-to-back tests. 


Primary Reduction Gears for Large Ships Main Propulsion 


In 1963 Jung and Lundstróm published details of Stal 
Laval's new single-plane arrangement of steam-turbine main 
propulsion machinery incorporating epicyclic primary gears. 
This new arrangement was designated the AP series. For 
two years previous to this time the author's company had 
co-operated with Stal Laval in the overall gearing design, 
with particular reference to the epicyclic gears. 


А The overall machinery arrangement is now well known. 
The idea of combining epicyclic and parallel shaft gears 
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was not new, but in the AP machinery the primary gear 
is connected at the aft end of the pinion. Because of this 
there is a very long quill shaft between the turbine rotor 
and the sun wheel of the epicyclic gear. 


It was intended that this shaft should depend solely on 
the tooth loads of the sun wheel of the epicyclic gear for 
its correct radial positioning. In the course of developing 
the new arrangement, a scale model using an epicyclic gear 
overhung from the pinion of a parallel-shaft secondary 
gear was tested satisfactorily from zero speed no load up 
to full speed and 500 hp. The model was not only tested 
under conditions of correct alignment, but of controlled 
malalignment and out-of-balance. It exaggerated the con- 
ditions likely to obtain in the actual installation. 


In the author's opinion the best overall gearing solution 
to the very large ratios required by the steam turbine and 
slow propeller speeds is achieved by the use of triple- 
reduction gearing, and Fig. 2 indicates approximately change- 
over points for the most economical solution depending on 
the gear ratio. It is of interest to note that the curves are 
very similar for both epicyclic and parallel-shaft gears. 


The first installations to use triple reduction will make 
use of double-reduction epicyclic primary gears and the 
best solution in this case seems to be offered by a star-gear 
first reduction followed by a planetary-gear second reduc- 
tion to the tertiary-reduction pinion, as illustrated in Fig. 3. 
The overall efficiency of the epicyclic trains is expected to 
be about 97 per cent. 


Notwithstanding the successful introduction of epicyclic 
primary-reduction gears for large ships’ main propulsion, 
it has always been the author’s opinion that possibly the 
main advantages in the use of epicyclic gears would come 
from their use in the final train. Ultimately, the author 
feels confident that the best solution for high ratios will 
be afforded by the use of epicyclic final-reduction gears 
arranged as indicated in Fig. 4. 


To transmit 40,000 shp at 80 rev/min, i.e. a torque of 
2.6 X 10* Ib ft (0.36 х 10* kg m), a final train epicyclic 
gear using nitrided sun and planet wheels with a К value 
of 230 would have an annulus diameter of 87 in (2.3 m). 
The internals would weigh about 35-40 tons and its 
efficiency would be better than 99 per cent. 


The slow propeller speed has already arrived and serious 
consideration is now being given to the use of contra- 
rotating propellers. Epicyclic gears have an important part 
to play in this development and Jung has already described 
some of the possible alternative gearing arrangements for 
both slow propeller speeds and contra-rotating propellers. 
Epicyclic gears have now made a beginning in large ships' 
main propulsion. It remains to be seen whether, as the 
author believes, this beginning will lead to their continued 
and increased use in this application. 


EPICYCLIC GEARS 


PARALLEL GEARS 


Equivalent cost 
1 
1 


20 40 60 80 
Ratio 


Fig. 2. Comparative costs of single, double and triple-reduction 
gears. 
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Fig. 3. Arrangement of epicyclic primary and secondary main propulsion reduction gears. 


Variable-ratio Gears 


For many years there has been a need for a variable-ratio 
gear capable of efficiently transmitting high powers with a 
variation in output speci! Гог a constant input speed. Also 
in some cases, for exame, in that of shaft-driven alter- 
nators on board ship, ther: is possibly the need for means 
of obtaining a constant s ‘put speed from a varying input 
speed. An obvious meaw: of achieving such variation is 
by the addition or ѕиЫ! `` Поп of speed in an epicyclic gear 
by applying rotation to < normally fixed member of the 
train. The two most im: iant aspects technically are: 


(i) that the means p 'sed either mechanical, hydraulic 
or electrical sho: . зе reliable; 


(ii) to ensure that th’: ried out as efficiently as possible 
and that the Бур power involved is only a reason- 
able proportion ‘he main transmitted power. 

Another most imports: requirement is that the resulting 
system should be econc..:cally viable. 


From time to time consideration has been given by the 
author's company to tii: problem. The conclusion reached 
has been that such an arrangement would best be achieved 
by the use of hydrostatic pumps and motors working on 
a closed hydraulic circuit. More recently it was considered 
that such units, of which there is a number of different 
types, had been developed to a state of reliability where 
their use had become a practical possibility. 


Generally speaking during the last fifteen years, service 
experience in the use of Stoeckicht epicyclic gears has been 
good. Many gears, aggregating millions of horsepower, are 
giving complete satisfaction to their users. 


Gears in service arc inspected from time to time to 
meet the requirements of classification societies, owners, 
insurance companies, and so on. Very rarely indeed is it 
found necessary to replace any parts as a result of such 
periodic inspections. When it is necessary it is usually be- 
cause the gears have operated under conditions different 
from those for which they were designed, or there has 
been oil contamination, or lack of oil. 

The epicyclic gears within the author's experience, in use 
for merchant-marine main propulsion, have performed ex- 
tremely well. In fact they have given entirely trouble-free 
Service without the need for any replacement of parts. A 
large number of gears in merchant-marine auxiliary appli- 
cations has proved to be equally satisfactory. 

Two gears for medium-speed diesel engine propulsion 
are in service for Zim Israel Line and have been in com- 
Mission since 1962. The installation of these is illustrated 


in Fig. 5. The gears transmit 4,200 hp from 418 rev/min 
Pielstick engines through fluid couplings and the propeller 
speed is 128 rev/min. The size of the gear which includes 
the 50-ton thrust bearing is quite interesting relative to 
the size of the fluid coupling. 


In one of the vessels, a gear suffered the effects of heavy 
salt-water corrosion after the engine room had been flooded 
to put out an engine-room fire. The white metal in the 
top of the thrust bearing had melted and the gearcase 
needed re-machining to correct heat distortion. However, 
the planet-wheel bearings were in perfect condition and, 
after the planet wheels and sun wheel had had a thousandth 
or two removed from their flanks by grinding to remove 
the effects of corrosion, the gear was re-installed and con- 
tinues to give good service. 


The first industrial gear within the author's personal ex- 
perience was a single-helical gear for a 200 kW turbo- 
generator. It was ordered in 1948 with an unconditional 
guarantee for 20 years, which has so far not been invoked. 


Triple-reduction main propulsion gear with epicyclic 


primary and final trains. 


Fig. 4. 
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Ергсус/с gear and 
thrust bearing 


Fluid coupling 


Fig. 5. 4,200-h.p. diesel main propulsion arrangement including 
epicyclic gear. 


А 14,000-hp (91 MW) turbo-generator star gear with four 
star wheels was recent!v czamined after 32,000 hours іп 
service. There was no m--^'rable wear of tooth flanks or 
bearing surfaces. 


Records of арргохіт”. ‘у 1,200 installations in service 
show that 65 have neede ne form of major repair. These 
65 repairs can be dividec ` `^: tooth surface failure 65 per 
cent; bearing failure 3: r cent; annulus failure 3 per 
cent; miscellaneous (bro . bolts. etc.) 2 per cent. Of these 
65 examples, five wer cepted unequivocally by the 


author's company as bc :ompletely its liability. 


One was a failure 2’. 200 hours running at partial 
load in which the сот · annulus system was wrecked 
in a star gear using fivc ::r wheels. Investigation showed 
that incorrect machining a a star-wheel spindle had led 
to a complete starvation .: iubricating oil to the particular 
bearing concerned. Noi only had the white metal dis- 
appeared completely fro. the spindle, but there was ex- 
tremely heavy wear of the steel itself. This had led to a 
gross maldistribution of joad in the annulus and eventual 
complete failure. 


Another failure occurred from an incorrectly machined 
planet carrier allowing the planet wheels of a spare set of 
internals, which were nol tested before despatch, to foul 
on running and wreck the gear. In another case the bolts 
connecting the star-wheel carrier of a star gear to the gear- 
case failed because they had been made the wrong size. 


The author has no personal experience of any service 
difficulties which can be attributed to a fundamental design 
weakness of double-helical Stoeckicht gearing. He has how- 
ever, a little experience of a few users who quite categori- 
cally have decided that epicyclic gears are not suitable for 
their particular applications. However, he takes consolation 
from the fact that there are also people who have decided, 
for example, that diesel engines or steam turbines do not 
meet their particular requirements. 


In the early days of the development of high-power 
€Picyclic gearing there was, of course, little or no experience 
Оп which to base the next step forward. It had to be based 
largely on confidence in the basic conception and faith 
in the ability to meet and overcome any troubles which 
Occurred. Nowadays, this is not nearly so much the case 
and а vast amount of experience has been accumulated on 
Which to base future developments. 
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Future Trends 

There seems to be little doubt that high-power epicyclic 
gears will continue to be used in applications where they 
are already established and the powers and torques trans- 
mitted will continue to increase. Active consideration is 
being given to final trains for large merchant ships’ main 
propulsion and to the use of epicyclic gears with contra- 
rotating propellers. They may well have a part to play 
in the marine field with the high-power medium-speed diesel 
engines currently being developed. Progress will undoubtedly 
also continue in the industrial field. 

An interesting gear is at present being constructed for a 
special test rig. It is a speed-increasing gear which has 
been designed to transmit 35,000 hp from an input speed 
of 1,000 rev/min to an output speed of 3,000 rev/min. The 
rotating internal gear ring will be 50 inches in diameter 
and there will be five star wheels. Its overall dimensions 
will be about 8 Х 10 x 9 ft and it will weigh approxi- 
mately 18 tons, of which the gear internals will weigh 
about nine tons. 


The gear is required for use between an electric motor 
and a compressor. The motor will be of the synchronous 
type with direct on-line starting. 


In view of the lack of experience existing for an in- 
stallation of precisely this type, additional safety precautions 
have been taken. Firstly, the gear has been designed so that 
its torsional rigidity can be varied between that equivalent 
to a shaft of 27-in diameter and 320 in long, and a shaft 
of 31-іп diameter and 190 in long. This has been done so 
that if, in spite of all the torsional calculations carried out 
for the whole installation of motor, gear and compressor, 
there should be any sort of resonance at running speed it 
will be possible to vary the torsional characteristic of the 
complete installation. А second additional safety feature 
has been to incorporate means of preventing any load 
greater than four times full load being transmitted by the 
gear. In addition, facilities have also been arranged so that 
if, in spite of the great care which will be taken with 
the balance of individual components, vibration levels in- 
dicate the need for site balancing, it will be a comparatively 
easy matter to effect this. 


Perhaps (like final train gears for main propulsion) this 
particular gear illustrates the point that "small" is a relative 
term. Individual components are well under way and the 
gear will be tested in the second half of 1967. It will be 
the largest-power gear so far manufactured by the author's 
company. and possibly the largest-power epicyclic gear in 
existence. 

A further current development of a very different kind 
is represented by the incorporation of a variable-ratio 
epicyclic gear in a prototype transmission at present being 
built for a supercharged diesel engine drive with gas-turbine 
boost power. In fact the whole gear will be an infinitely 
variable gear of the mechanical type. 

The main prime mover will be a constant-speed diesel 
engine which will drive an epicyclic gear. The output shaft 
of the gear will, under appropriate circumstances, receive 
power from an exhaust-gas turbine. The system will also 
be coupled by means of gearing, to a supercharger com- 
pressor. Far from weighing 18 tons, this particular gear 
will weigh only about two tons and its size will be ap- 
proximately 5 x 3 x 3 ft. It will transmit 320 hp. The 
diesel engine speed will be 2,500 rev/min and the maximum 
exhaust gas turbine speed will be 45,000 rev/min. The 
supercharging compressor will be driven at between 12,000 
and 25.000 rev/min and the output shaft speed will vary 
from zero to 2,200 rev/min. 

It is hoped these two examples will give some indication 
of the widely varying applications in which high-power 
epicyclic gears may well be playing a part in the future. 
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Sale and Purchase Market 


Economic trends are always reflected in the Ship Sale 
Market—sometimes well in advance of current conditions 
—and even if buying during the past six months largely 
followed the pattern of business for 1966, the extensive 
scrapping of war-built tonnage during the last 18 months 
cannot but result in more specialised trading. Up to the 
outbreak of the Middle East crisis, the price of tonnage for 
breaking had been fairly steady, with Spain paying £13 per 
light ton, against extensive sales to Hong Kong and Japan 
around £15, while Formosa has had to concede £18 10s., 
largely because of licence delays. But if Far East and 
Greek shipowners have been the principal buyers of second- 
hand vessels for trading, there has been one startling 
feature which gathered momentum to a point which caused 
a sense of shock to many not normally very interested in 
ships. We refer to decision of various passenger ship owners 
that they can no longer afford to maintain vessels which 
involve considerable financial losses. The economics of this 
matter have been glossed over for far too long. Com- 
paratively few passenger ships have been built in the past 
20 years, mainly because of their huge cost. Moreover, with 
air services mounting severe competition on most of the 
more profitable routes, И: day of the large luxury passen- 
ger liner is clearly over, сусп if smaller passenger vessels 
may have a viable future. 


Presentient Planning 


e Berlin, Queen of Bermuda and 
ii was still a surprise when the 
Arkadia (20,648 g.r.t.) ended her career in the hands 
of Spanish breakers. `` these were but the pointers to a 
trend which owners of ~'l passenger ships had been com- 
pelled to consider for : ':e time, since low fares—even on 
cruises—are not comp. ible with rising labour and main- 
tenance costs. Thus, thc “/olland-Africa Line announced the 
withdrawal of the Ја: :sfontein and the Oranjefontein, 
while other Dutch passc.iger ships to come into the market 
included the Boissevain, Ruys, Tegelberg and Tijitjalengka 
— all well known in the Far East. British contributions to 
the flow included the Laurentia and the Santhia, not to 
mention a number of coastal craft such as the Brighton 
and four General Steam vessels. Panama-French interests 
also sold the Oceanien, and taking into account the dis- 
posal of British passenger carrying cargo liners owned by 
B.I., Brocklebank, Ellermans and the Port Line, it all 
seemed to add up to the end of an era. Presentient plan- 
ning has always been associated with the business of ship- 
owning, but with the future of even the Queen Mary and 
the Queen Elizabeth decided, it looks as though most 
Owners of passenger tonnage are giving up the struggle, 
notwithstanding a certain amount of demand for specialist 
purposes. 


Following the sale o 
Hanseatic late last ye: 


Modern Ships 


‚ Now that the trading of war-built tonnage involves higher 
Insurance premiums and more stringent classification re- 
quirements, the steady procession of ships to Far East 
Scrap yards is perhaps the most prominent section of the 
sales list, tending to throw up the disposal of any modern 
ship into high relief. The purchase of the Sunderland-owned 
bulk carrier Morven (32,935 d.w.t., built 1961) by Liberians 
for a figure in excess of $3m. certainly caused comment, 
and the sale of further Donaldson liners and another Hudson 
Vessel were lamented departures from the British register. 


In addition to the scrap sales at the rate of a dozen a 
week, both Greece and the Far East bought more modern 
tramps (built in the fifties) at an average price of about 
£500,000. Indeed, when the British & Commonwealth Ship- 
ping Co. Ltd., acquired the newbuilding bulk carrier Elbe 
Ore (77,000 d.w.t), it was quite an event to find a British 
firm on the buying side of the deal. More passenger ships 
came into the news, the French following up their disposal 
of the Ville de Tunis for £410,000 to Italy, with the surprise 
sale of the 1951-built Foch (9,505 g.r.t.) for £600,000 to 
China, while the Dutch released the Oranjestad and the 
Willemstad to the Saudi Arabian flag. At this period there 
was a crop of tanker sales including the La Cruz (50,965 
d.w.t.), the Mobile Vanguard (50,230 d.w.t.), the Arietta S. 
Livanos (41,200 d.w.t), and the Argentine whale oil re- 
finery Cruz del Sur. 


More Settled Trends 


Although the ships sale market always throws up con- 
stant surprises, business during March and April was largely 
concerned with the familiar broad trends. British liner 
companies scrapped much of their old tonnage, which found 
a ready destination in Hong Kong, Formosan and Japanese 
yards. Some Greek owners embarked upon an interesting 
speculation of buying war-built ships with European de- 
livery, and selling to Far East scrap yards after one outward 
cargo. But after a long and busy spell at a price of around 
$120,000, the Japanese dropped their price to $107,500, at 
which figure speculative demand disappeared. Greek owners 
continued to buy post-war diesels at prices between £500,000 
and £600,000, such sales including the Colytto, Willowpool 
and the Rembrant. A sad feature was the steady stream of 
colliers and coasters sold by British owners, the list including 
Eskwood, Winga, Mersey Coast, Effra, Bowcombe and 
Catford. The most prominent sales among the larger ships 
were the Zim passenger ship Shalom (25,320 g.r.t, built 
1964) to Germany for £5.6m., and the Israeli ferry Bilu to 
Italy for £1,400,000. The 1960-built tanker Aurora (46.916 
d.w.t) changed hands at £1.200,000, while the Stora 
(34,427 d.w.t.) realised £950,000 including an eight year 
charter to Shell. The civil upset in Greece slowed down 
but did not stop market inquiry in that quarter for modern 
diesels. 

As the Middle East news worsened, May saw a diminu- 
tion of concluded business. although the outbreak of hostili- 
ties in early June was sufficient to speed up some deals 
which had been hanging fire, However, various difficulties 
including the closing of the Suez Canal were sufficient to 
make both buyers and sellers cautious. The big shock, of 
course, was news of the Cunard's decision to sell both the 
"Queen" liners, each of which is said to be losing £750,000 
a year. The London market seems inclined to think both 
vessels may find employment on the Australian run. The 
Anchor Line Sidonia, built 1961. changed hands at £725.000, 
and rumours have associated the same figure with terms 
for the Ocean Monarch. Not unnaturally, the international 
troubles have heightened interest in large vessels—both dry 
cargo and tanker. Prices are firm generally, especially for 
Far East delivery. A New Zealand ferry, the Rangatira, 
and the cargo vessel Komota, were acquired by Hong Kong 
in a block deal Pakistan's National Shipping Corporation 
further enlarged its fleet with the British Wimbledon and 
Weybridge, and China continued to display a keen interest 
in any good class tonnage obtainable. There were various 
transactions concerned with Scandinavian bulk carriers 
during June, with prices said to be £725,000 to £750,000. 
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SHIP SALES DURING FIRST 


HALF OF 1967 


(Vessels Exceeding 1,000 d.w.t 


JANUARY 


) 


Туре Мате Flag Built Place D.W.T. Price Buyer 
$ ‘Alcoa Ranger (ex Prentiss) 1 .. US.A. 1945 Wilmington .. 10,991 — U.S.A 
$ * Ampuries (ex Castillo Ampudia) .. Spain 1912 Rotterdam .. 3.209 gr. — Italy 
5 Archanax (ex Finnberg) . .. Liberia 1943 Savannah .. 10,896 — Liberia 
s Archandros (ex Argentine Transport) .. Liberia 1944 Portland .. 10,900 — Liberia 
s Arietta (ex Laden) P ж» .. Greece 1943 New Orleans 12,495 — Liberia 
mt Arnfinn Stange .. .. Norway 1953 Stavanger .. 16,209 -- Liberia 
s * Artemis (ex Captain J. Matarangos) .. Denmark 1944 Jacksonville .. 7.083 gr. — Japan 
m Asakasan Maru (ex Talisman) . .. Japan 1937 Malmo .. 10,352 - China 
5 Baskerville ва es 7. .. UK- 1954 South Shields 8.950 £161.000 Italy 
s Beltinge .. oe v" .. UK. 1951 Hartlepools .. 4,628 Under! £90,000 Greece 
1 Benjamin Franklin К ds .. Panama 1967 La Ciotat .. 10,600 gr. Sweden 
m * Blue Star (ex San Pedro) T .. Panama 1938 Kiel .. .. 11.245 — Italy 
5 Bordagain (ex Walled) $» .. Liberia 1943 Hartlepools .. 4,600 60.001 Liberia 
m * Breconshire 2 " $5. ШАК. 1942 Dundee = 9,061 gr. —- Japan 
mt Brilliance (ex Vardaas) . > .. Liberia 1949 Gothenburg .. 9,563 i 5 Germany 
рег ligh 
m Brunsbuttel Es E. 5 .. Germany 1963 Hamburg .. 3,585 — Russia 
mt *Caltex Calcutta . D m .. UK. 1952 Sunderland .. 8,527 рт. $238. Japan 
m Canadia (ex Grekland) en .. Norway 1939 Gothenburg.. 7.010 Panama 
$ *Ching Qung (ex Pacific Ware)... .. Hong Kong 1945 Houston  .. 7,206 gr E Taiwan 
5 City of London zs SUK: 1947 Wallsend .. 10,610 £95,000 Greece 
5 *City of Pretoria .. A sis oo UK. 1947 Birkenhead .. 8,450 gr. is London Greeks 
er lig 
5 Cnosaga (ex Lake Lillooet) Er .. Liberia 1944 New Vancouver 10,754 " — Liberia 
m Corona (ex Christer Salen) э .. Germany 1945 Gothenburg.. 9.050 #155,© © Philippines 
т Delta (ex Rio Magdalena) me .. Liberia 1947 Milwaukee .. 6,020 $287.5) Philippines 
rm Deman . 26 .. Australia 1949 N.S.W. v» 2,925 — Philippines 
$ * Dugi Utok (ex Mar Libero) m .. Yugoslavia 1944 Vancouver ..  6.997gr. $130,0 Japan 
m Dundee  .. E e. UK. 1954 Burntisland .. 2,900 — Israel 
stu Electra (ex Caltex Nantes) F .. Liberia 1945 Portland, Ore. 24.412 = Liberia 
5 *Entella (ex Jian). . s .. Liberia 1945 Savannah .. 7,256 gr. $135,020. Japan 
s Ever Strength (ex Delphi) ais -. Hong Kong 1945 Brunswick .. 10,874 — Liberia 
5 Fairwinds (ex Libertad) . ES -. Panama 1943 Portland, Ore. 10,868 — Yugoslavia 
mt Fina Angleterre (ex Purfina) a .. France 1951 LaCiotat .. 17.224 £150.000 London Greeks 
m Finndanae (ex Hansa Express) .. .. Finland 1962 Hamburg .. 2,977 gr. — Poland 
m Fidra ve ae Dr а .. Sweden 1939 Stockholm .. 2.540 — kaly 
m Freja ЕЕ ES is m .. Sweden 1939 Stockholm .. 2,540 - Italy 
m Friesland m .. Holland 1950 Burntisland 4.050 £60.000 London Greeks 
5 Frontier (ex Port Capetown) Ке .. S. Africa 1943 Antwerp >è 2,956 — Panama 
m  P*Glenartney КВ sa BG .. UK. 1940 Dundee .. 8992 gr. £140,000 Japan 
m  HaiLee . EE m .. Norway 1934 Oslo .. .. 4,300 £65,000 Hong Kong 
s * Helen (ex Gloriay IN ах -. Greece 1943 Vancouver .. 7,128 gr. $140,000 Japan 
5 Helka эж З .. ee .. Hong Kong 1947 Burntisland .. 3,640 А Greece 
m Holtheim .. ES x ae .. Norway 1956 Uddevalla .. 12.630 £525.000 Switzerland 
s Hudson Strait .. m .. U.K. 1946 Troon 2% 4,465 as Panama 
m Inagua Crest (ex Brunal) ` oe -. Liberia 1942 Charleston .. 3,397 gr. — Indonesia 
m Inagua Shipper .. Wis a .. Liberia 1944 Ambridge U.S.A. 31 59 gr. — Indonesia 
5 *Jris 11 (ex Irinicos) B oe .. Panama 1941 S. Shields .. 7395 ° £15 Hong Kong 
light ton 
5 Ishikari Маги Р -. Japan 1930 Vra, per 
s ? Istros П (ex City of Newport) .. .. Greece 1943 Bahno s 22/8 — Panama 
mt лакі (ex Silv erdale) v E .. Greece 1952 Port Glasgow 16'700 gr. Ge y 
s * Katerina (ex Sunjarv) .. А .. Greece 1944 Montreal .. 7155 gr = < reece 
т Kista Dan d B P .. Norway 1952 Aalborg  .. 1265 ^ #175000 Nb va 
D eco Mandak ЛЕ 1950 Moss .. 1,980 2951000 Norway 
m Leleta (ex eorgios ап is)” E — 1939 Hamburg .. 10,060 gr. £14 Spain 
5 *Гоуа! Defenders (ex Evicynthig) .. Liberia per light ton 
5 РЕ ЕЕ City of Norwich): - .. U.K. 1956 iets al 14И Br. $137,000 Japan 
* Manipur .. E ao ME i £100,000 Panama 
5 їр K. 1945 Port Glasgow 8,569 gr. — H Ki 
mt "Marietta Namikos b +. -. Liberia 1954 Greenock 11577 a ong Kong 
5 * Meritihi (ex Jane B.L.) oe -- Liberia 1943 Baltimore `` Le E 60 Yugoslavia 
5 * Matija Gubec ter San Pole) E: .. Yugoslavia 1944 Vancouver 6 240 gr. $136,000 Japan 
m *Метат .. 11 1 France 1950 Brest.. се Lal NE 


“_For demolition, t-turbo-electric, f-ferry, g-gas turbine, 1 


; l-liquid petroleum 


t-tanker, tu-turbine. — ^" L-Liberty, m-diesel, r-refrigerated, s-steam, 
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Type Name Flag Built Place D.W.T. Price Buyer 

s — Mersinidi (ex Culrain)  .. = .. Lebanon 1941 Hartlepool .. 7,618 £14 105. Far East 
per light ton ; 

5 * Monte Teide (сх Aizkori- май) .. Spain 1922 $. Shields .. 6,202 gr. — Spain 

m Morren .. x UK: 1961 Trieste . 32,935 — Liberia 

st  *Nagos (ex Lord Calvert) Ру .. Liberia 1937 Kearny U.S. A. 7,698 gr. — Spain 

m New Bedford .. А РА .. USA. 1928 Quincy, Mass 1,049 gr. — U.S.A. 

mt Nicola .. Өз M es .. Germany 1964 Erlenbach .. 1,083 — Denmark 

m! Nike M .. Sweden 1955 Gothenburg.. 23,600 == Sweden 

m Nopal Branco (ex Bowr io) " .. Norway 1942 Beaumont .. 7,950 $300,000 Philippines 

um Northpole . ia .. Greece 1963 Seville m 6,420 — Lebanon 

m  Oceanien (ex Noor dam) . 3 .. Panama 1938 Rotterdam .. 9,763 gr. — гыз 

m "Ora Sweden 1937 Malmo .. 9,654 — Spain 

1 *Petromor Bahia Blanca (ex Esso Brazil) Argentine 1945 Chester .. 11,000 gr. $275,000 Spain 

m  Prins Frederik Willem .. a .. Holland 1951 Hardinxveld 2,658 — Italy 

5 Regulus (ex Leena Nurminen) .. .. Finland 1942 Gothenburg 3,200 — Рапата 

s * Rena (ex Delos Pioneer) T .. Liberia 1944 New Orleans 7,260 $133,000 Japan 

m  *Royal Daffodil .. i» «o UX: 1939 Dumbarton .. 2,061 gr. — Belgium 

mt *Royaumont (ex Singledale) $5 .. Germany 194] Glasgow S 8,186 gr. £65,000 Spain 

5 *Saint Lys (ex Боюм). à .. Monaco 1944 Richmond .. 7,314 gr. $145,000 Japan 

m Saldanha ate 5 UK: 1959 Oskarshamn 10,600 — Hong Kong 

m  Salduro .. ren ‚+ ә én U.K. 1960 Oskarshamn 10,550 — Hong Kong 

m  Santona .. m HS . UK. 1959 Aberdeen .. 2,380 — U.K. 

s Sara (ex Dorine) . EP Ys .. Finland 1923 Blainville  .. 4,650 — Panama 

$ Schwennau єє s .. Germany 1950 Flensburg .. 2,819 — Italy 

m  Sheliak (ex Leanna) ^ Hh .. Germany 1953 Hamburg .. 3,189 — Lebanon 

mt Sigupta (ex Superior) .. şi .. Norway 1953 Vegesack .. 11,474 gr. £18 10s. Formosa 
per light ton 

m Skagatind (ex Lionel) — .. as .. Norway 1957 Hamburg .. 4,490 — S. Africa 

st  *Slieve League  .. " .. U.K. 1935 Dumbarton .. 1,369 gr. — Continent 

m Sloman Valencia (сх 1 ‘aloncia) ` .. Germany 1951 Hamburg .. 2,264 — Lebanon 

m = Snefjeld КЕ ite an .. Norway 1957 Moss .. 4,500 £300,000 U.K. 

tm Southpole .. s Fa ++ — 1963 Seville as 6,421 — Lebanon 

m Sulaphar (ex Leamit, 9 su .. Germany 1952 Hamburg .. 2,903 — Lebanon 

m Sydorfs (ex Vitus Bo: c + .. Sweden 1939 Martenshoek 3,450 £29,086 Sweden 

5 *Thai Hsing (сх Kvo *) ъа .. Hong Kong 1943 Los Angeles 7,228 gr. — Taiwan 

s * Thanksgiving oe Mi н + .. Рапата 1944 Panama City 7,160 gr. $143,000 Japan 

ttu *Thorshall А бә .. Norway 1962 Uddevalla .. 27,040 gr. — Japan 

mt Tove Maersk + ace .. Holland 1954 Tamise .. 13,160 — France 

s *Trader (ex Seabea uder) .. .. Liberia 1944 Vancouver .. 7,091 gr. — Japan 

s Tramprover (ex А! 17) 5 .. Liberia 1943 Portland, Ore. 10,892 — Liberia 

$ Vranos (ex Astron) А = .. Liberia 1942 Portland, Ore. 7,150 gr. — — 

m Valeria .. s è Hf .. Sweden 1958 Landskrona .. 1,055 £71,000 Sweden 

m Vardo A Ри ы — 1954 Moss 3 1,330 £60,000 Norway 

t Vega (ex Bulk-petr. 3 .. Liberia 1948 Norfolk .. 30,011 — U.S.A. 

m Vera Cruz (ex Fale... er .. Spain 1947 Solvesborg .. 1,786 — U.K. 

s Ville de Tunis Р - .. France 1952 Lorient .. 2,40 £410,000 Italy 

m Watamurra (ex Fre: Clen) T .. Australia 1947 Gefle e 3,450 — Panama 

f Weehawken : 23 2s .. USA. 1914 Wilmington .. 1,720 gr. — USA. 

f Wilkes-Barre у P 58 » USA. 1904 Delaware .. 1,542 — U.S.A. 

$ Winchester (ех Jewci scam) — .. .. USA. 1945 New Orleans 11,021 — Panama 

5 Winchester King (cx Nicholas) .. U.K. 1942 Portland Maine 10,928 £57,500 Panama 

m Alabama "T a .. Norway 1955 Elsinore os 3,860 — Finland 

s * Alkon (ex Beech Hill) ae $e .. Greece 1943 Sorel.. ФУ» 7,150 рг. = China 

s Alnfield e Sello Коо). wa .. USA. 1945 Houston .. 10.618 £100,000 — 

m Anita Dan. 3 ; vs .. Denmark 1956 Rendsburg .. 3,225 — U.K. 

m Aries у" КЕ EN .. Germany 1954 Bremerhaven 4,325 — нау. 

51 Ariette S. Livanos ` 5 » .. Liberia 1958 Newport News 41.200 - Liberia 

s * Athlos (ex Cape Star) .. ө» .. Greece 1944 Brunswick .. 7.271 gr. == Јарап 

$ * Atlantic Sailor (ex Alfios) ae .. Greece 1945 Maine ar 7,281 gr. $150,000 Taiwan 

5 * Axias (ex James Ines)... oe .. Greece 1943 Richmond .. 7.253 gr. $150,000 Formosa 

St Bideford .. PM .. U.K. 1958 Malmo .. 41,240 — Panama 

m Byklefjell (ex Puerto Somoza) ы .. Norway 1952 Fredrikstad 7.300 — Norway 

s Canadania . . U.S.A. 1910 U.S.A. $$ 1.685 gr. — U.S.A. 

s *Canterbury Leader (ex Marine Leader) U.S.A. 1945 New Orleans 6.643 gr. — Formosa 

5 *Capetan Costis I (ex Polykior) U.S.A. 1944 Richmond .. 8.453 gr. m Spain 

m *Carrier (cx Oakworth) . x Norway 1925 Dumbarton .. 5.065 gr. £46.500 Spain 

5 *Cesce (ex Barranca) Ttaly 1943 Portland .. 7.151 gr. — Italy 

s “Cindy (ex Fairwind) А T .. Panama 1944 New Orleans 7.252 gr. — Japan 

s *Confidenza (ex Galavale) e .. Italy 1942 Richmond .. 7.063 — Italy 

15 Cortona .. м .. О.К. 1947 Newcastle .. 7.440 Greece 

m Cruz del Sur (ex Juan Peron) - .. Argentine 1951 Belfast .+ 26.600 $815,000 = — 

5 * Dahlia (ex Trikeri) S .. Liberia 1944 Houston . 2242 вг. £16 12s аар 

St  *Desh Sewak (ex Saya Christina) .. India 1950 Sunderland .. .352 gr. € light ton р 

т Dian Р 5 а 1948 Gothenburg 1.950 267.5 Norway 

m ОТ So кош Liberia, 1967 Copenhagen 77,000 = uK 

m Foch Ж -o 0 е France 1951 St. Nazaire .. 5.371 £600,000 China 

m Foucauld .. 2 at 1! France 1948 Wallsend .. 9059 5138.500 Prance 

s *Galicia (ex Brookhurst) ` LL Liberia 1944 Sorel, Canada 7.113 gr. $138.5 Japan 


L- Liberty, 'm-diesel, r-refrigerated, s-steam, 


*-For d iti _ - ic, f- as turbine, liquid petroleum gas, 
or demolition, t turbo electric, f-ferry, 8-8 bine crt ева. 
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Type Name Flag Built ^ Place рм. Ргісе Buyer 
ЕЕ. ЕЕ ИЕ, Rice Eo i ооб 
$ — Garinge .. m ww w. UK 1951 West Hartlepool 4,628 — Italy 
m Неѕгтаплеп (ex Senja) cs Lr .. Denmark 1938 Moss $ 1,340 => == 
m  Hopeville (ex sna oe +» Norway 1942 Copenhagen 8,800 £95,000 Greece 
5 Hudson Firth — .. v .. UK. 1949 Troon . 4,288 — Panama 
E *Jalapushpa is 25 m .. India 1952 Vizagapatam 5,130 gr. — India 
m Karesuando > m .. Sweden 1946 Gothenburg 6,150 — Greece 
5 * Kitsa (ex Карап Andreas) ais .. Greece 1944 Savannah 7,279 gr. — Taiwan 
st LaCruz .. * 5 .. Liberia 1965 Kurc.. 50,965 — Korca 
m Lidice E E m .. Czechoslovakia 1954 Abo .. is 8,830 — China 
5 Limon (ех Polden) ` ss sis .. Gibraltar 1950 Sunderland .. 1,700 £20,000 Кају 
s *Lismoria (ex Taos Victory) .. .. UK. 1945 Los Angeles 8,323 — Far East 
s Maria Lemos (ex Maria ПП) — .. .. Panama 1944 Vancouver .. 7,133 gr. £60,000 Far East 
5 * Maria Renee (сх Tarseus) Р .. Lebanon 1942 Burntisland 7,203 gr. $136,000 Japan 
m Maric Boettger .. Germany 1954 Erlenbach 1,872 — Italy 
$ * Магте Discoverer (сх Happy Sunshine U.S.A. 1942 Richmond 7,174 gr. — Far East 
m  Minoan (ex Monte Real) $5 Panama 1950 Clydebank 19,266 — Eastern 
st Mobil Vanguard . Me vs .. Liberia 1963 Vegesack 50,230 — — 
m Monica Smith .. we a .. Sweden 1952 Uddevalla 3,425 Swed. Kr. Sweden 
2,000,000 
5 National Strength (сх Kapelanissa) .. Taiwan 1944 Brunswick .. 10,865 — U.S.A. 
5 Neon (ex Lismoria) Е .. Panama 1945 Los Angeles 8,323 gr. — Far East 
m Nili f .. Israel 1965 Glasgow 7,851 gr. $4,200,000 Isracl 
m  *Oakmore (сх Empire Kent) x» .. U.K. 1939 Emden 4,700 gr. #15 5s. Spain 
per light ton 
rm Oranjestad (ex Pericles) .. i .. Holland 1938 Krimpen 5.091 — Saudi Arabia 
m Orlik (ex Hoping Wu Shi) »* .. Czechoslovakia 1957 Gdansk . 10,350 — China 
5 *Ormos (ex Valor) os en .. Greece 1943 Los Angeles 7,229 gr. — Japan 
st бта j .. U.K. 1962 Birkenhead .. 49,265 — Panama 
5 *Panaghia K (ex Panaghia Kathar) .. Greece 1943 Portland 7,161 gr. — Far East 
5 Passenger No. 2 (ex Tadoussac). . .. Belgium 1928 Lauzon " 7,013 gr. — Norway 
т * Pelago: (ex Hanne Vendila) 45 .. Norway 1959 Copenhagen 20,174 £417,500 — Greece 
m Реғаи е France 1950 Bordeaux 8,613 — Peru 
5 Pirkko Nurminen (ex Mathew Flinders) Sweden 1938 Burntisland 3.465 £28,000 изу 
51  *Point Sal (ex Virginia) . USA. 1942 Norfolk 10.944 gr — jan 
rs  *PortJackson — .. е». UK. 1937 Wallsend  .. 9,827 рг — $ зай 
$ *Proxeneion (ex City of Pretoria) .. Panama 1947 Birkenhead .. 8,450 gr. — xn 
m Regina Pacis is ae R .. France 1956 Bremen 1,600 — nee 
s , Rhodesia Star .. MN Кя .. U.K. 1943 Тасота .. 12,385 £108,000 . East 
5 *Roepat (ex Drenthe) 4% .. Holland 1946 Chester, Ра. 8,323 вг — ‚ лоза 
m Roggeveen $e .. Holland 1954 Rotterdam 4,700 — чапа 
5 Rudry (ex Londonbrook) | Ed sè ШК. 1946 Aberdeen 1,216 — зсе 
5 *San George (ex Flamma) T .. Panama 1942 U.K... 2,727 gr. — many 
5 Sapele Palm ae “я 4% oo UK. 1953 Bremerhaven 5.185 gr £158,000 тсе 
m Seeclipper PX = ds -. Germany 1954 Lemwerder .. 2,404 £75,000 
mt Sirius é КА => i» .. Sweden 1959 Malmo 24,550 £510.000 "aria 
m Stavfjord .. us .. Norway 1958 Travemunde 1.902 — many 
5 *51. Nicholas (ex Avisvale) ex .. Lebanon 1942 Sunderland .. 7,165 gr. — -aslavia 
mt Srolt Atlantic (ex Stolt Bjorn) .. Norway 1953 Belfast 12,271 — MEC «се 
т * Sydney Star T on . UK. 1936 Belfast 11,219 gr £135,000 Jian 
m ТајаБаг  .. - РА ES .. Norway 1946 Gothenburg 9,875 £165,000 — 
m Така . T T .. UK. 1944 Dundee 7,620 £115,000  : «> East 
m Tautra (ex Glomeggen) is РЕ .. Norway 1957 Greaker 4,700 — Yugoslavia 
m Tero $ к oe .. Holland 1949 Rotterdam 8,763 — Gieece 
5 *Theemana (ex Katina) wre vi .. Panama 1945 New Orleans 7,255 gr, — Hong Kong 
5 *Tihi (ex Monstella) 5» a .. Haiti 1943 Victoria " 6,993 gr. $136,500 Japan 
m Tobon (ex Alpha Zambesi) 2% .. Norway 1943 Рогі Glasgow 10.200 £105,000 London Greeks 
mij Vestvard .. ә .. Sweden 1955 Middlesbrough 18,173 £335,000 U.K. 
m Vingrom .. .. Norway 1958 Gothenburg 13,330 £580,000 Hong Kong 
5 * White Cliffs (ex “Atlantic " Seaman) a$. USA. 1943 Richmond 7,167 gr. £150,000 Formosa 
5 Wilderness (ex Charles С. Рипа ) .. USA: 1945 Brunswick 12,339 — U.S.A. 
m Willemstad (ex Socrates) М .. Holland 1938 Китреп 5,088 — Saudi Arabia 
s * Adelphos Petrakis (ex Karaostas i) .. Cyprus 1944 Montreal 7,170 gr. $112,500 Japan 
ті A.K. Fernstrom .. .. Sweden 1954 Malmo .. 20,030 £260,000 — 
5 Alexandra Sartori Germany 1943 Rheinbrohl .. 4,640 Germany 
st Alfred Fraissinet ets .. France 1959 St. Nazaire .. 34,135 $1, 700.0 000 Hong Kong 
mt Amalienborg T n: " .. Denmark 1962 Osaka 19,586 ü 50, 000-- Peru 
m Arcturus .. " as .. Germany 1952 Bremerhaven 3,094 — Italy 
t * Arno (ex Kardos) EN T .. Liberia 1944 Portland 16,429 — Spain 
m Artemide .. a ne SN .. нау 1957 Trieste .. 12,819 — Italy 
mi Atrhelduke d as .. U.K. 1949 Sunderland .. 9,089 gr. — Japan 
s * Balboa (ex Torr Head) ` $» .. Panama 1937 Belfast 5,021 gr. — Formosa 
5 * Ваг (ex Evras) .. Я A .. Yugoslavia 1943 Houston 7,232 gr — Yugoslavia 
m  hHBarfonn .. T m e, ++ Norway 1956 Dunkirk 12,129 £580,000 Panama 
m Bastholm .. ^ E n .. Sweden 1950 Elsinore 2,930 £100,000 Panama 
m  Вайаап .. РЕ .. Sweden 1946 Gothenburg 7,570 — Norway 
m Beate Bolten (ex Bochum) - .. Germany 1951 Hamburg 4,580 = Panama 
5 *Bename (ex бат! Dunstan) .. .. Hong Kong 1942 New Vancouver 7,128 gr. — Formosa 
s Bengore Head (ex Empire Crarrison) .. Ireland 1944 Flushing 3,086 — Greece 
s Bihac (ex Princ Andrej) s .. Sweden 1930 Glasgow 9,618 — Panama 


*-For demolition, t-turbo-electric, f-ferry, g-gas turbine, l-liquid petroleum gas, L-Libert _ ы 
t-tanker, tu-turbine. Е y, m-diescl, r-refrigerated, s-stcam, 
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Type Name Flag Built Place D.W.T. Price Buyer 
5 *Вше Marlin (ex Anthony) ЕЯ .. Panama 1944 Vancouver .. 7,126 в. $125,000 Japan 

$ * Blue Shark (ex И’айото) - .. Panama 1944 Vancouver .. 7, 020 gr. — Formosa 
$ Bogata (ex Kate М. С.) .. ds .. Gibraltar 1947 Leith ge 2,137 $41,000 U.S.A. 

s  Bawcombe.. 7 v ww ШК. 1943 Sunderland .. 4,180 £16,000 Sweden 

$ Brookfield (ex Vasco) s .. Panama 1939 Hartlepools 4,500 — Стеесе 

t *Caltex Cape Town (ex Hood River) .. Panama 1944 Portland .. 16,503 = Formosa 

t *Caltex Pernis (ex War Bonnet) .. Holland 1945 Mobile .. 10,821 gr. $270,000 Japan 

t Capistrano (ex Sirod) s v .. Liberia 1945 Chester .. 16,419 — Far East 
m Catford .. К ыз ye .. UK. 1948 Sunderland .. 4,190 £50,000 — 

m Catherine Sartori ET m .. Germany 1954 Rendsburg .. 3,075 — Germany 
5 *Charles Parsons s eN .. UK. 1936 Sunderland .. 1,569 gr. £10,000 Belgium 
5 City of Hull T T 24 .. UK 1947 Newcastle .. 8,458 gr. £14 U.K. Greeks 

per light ton 

m Соіуйо .. m m з .. Holland 1957 Bergen .. 13,150 £510,000 Greece 
rm Corinaldo .. э us a sw UK. 1949 Glasgow - 7,800 — U.K. 
5 Denman .. on .. Australia 1949 N.S.W. 5 2925 — Philippines 
m Donai (ex Hoegh Clipper) - .. Panama 1963 Kiel .. .. 10,611 — Panama 
mt Dona Linda (ex Harald Rina) ‚. Panama 1949 Malmo .. 13,360 — Panama 
5 Effra "m c UK. 1946 Sunderland .. 4,075 £20,000 U.K. 
s Elpis П (ex Elpis) ` УЗ .. Рапата 1944 New Orleans 12,549 — Liberia 
m Elys Harbour (ex Benarty) ve .. Bermuda 1946 Greenock .. 10,071 — Hong Kong 
m Eskwood кз .. UK. 1951 Burntisland 1,675 — Greece 
s * Eugenia (ex Nia) Se E .. Lebanon 1942 Port Glasgow 6,975 gr. $140,000 Japan 
m Fernsea .. .. Norway 1950 Copenhagen 8,400 $830,000 Greece 
m Francesco Barbaro (ex & атаго) .. Italy 1943 Trieste .. 10,852 — — 
m Francisco Sartori d ` .. Germany 1954 Papenburg .. 3,951 — Germany 
s Friesland .. Holland 1943 Tacoma .. 12,500 £110,000 Hong Kong 
s *George D. Gratsos (ex C hief Osceola) Огессе 1944 Panama City 7,171 gr. — pain 
m Gilda Julia (ex Pachitea) . .. Curacao 1945 Beaumont .. 6,007 — Venezuela 
s *Happy Mariner (сх North Anglia) .. Hong Kong 1941 Sunderland .. 6,959 gr. — Japan 
m Hasselo (ex Nike) .. Sweden 1939 Gothenburg 8,493 gr. £60,000 Germany 
m Havdhem .. os А А .. Sweden 1962 Landskrona .. 9,300 — Norway 
m Hornbay .. "m К НИ .. Germany 1955 Hamburg .. 3,445 — Taiwan 

m Ногпсар .. oe T .. Germany 1955 Hamburg .. 3,445 — Taiwan 
s *Hororata fs : На » ШК. 1942 Clydebank .. 12,090 gr. — U.K. Greeks 
s Hudson Sound — .. T .. Panama 1950 Troon ss 3,499 — Panama 

m Ireland (ex W. Winck) 6% .. О.К. 1951 Lubeck gë 3,700 — Greece 

5 Iron King re .. Australia 1936 Port Glasgow 7,909 — Panama 

s *Jin An m Hui 4) và .. Hong Kong 1941 Port Glasgow 5,365 gr. — Hong Kong 
m Karmas  .. : a .. Sweden 1945 Gothenburg .. 6,060 £105,000 Italy 

mt kKingennie .. 65 i$ so UK: 1958 Greenock .. 1,481 — U.K. 

m Kong Inge s as «s .. Norway 1953 Norrkoping .. 1,870 £120,000 Italy 

m *Когеа .. s м .. Denmark 1939 Nakskov  .. 9, 945 gr. £15 Hong Kong 

per light ton 

5 * Kronos (ex South Rives os .. Liberia 1943 Wilmington .. 7,232 gr. $122,000 Japan 

m Kvikkjokk Ен as .. Sweden 1945 Gothenburg. . 6,150 £105,000 Italy 

tm Leovile  .. @ N .. Norway 1950 Copenhagen 8,400 $840,000 Greece 

5 * Liana (ex Heronspoo!) sis 5% .. Italy 1942 Richmond .. 6,914 gr. — Italy 

m  .Lisholt (ex Liso) . > m .. Norway 1949 Malmo as 9,525 £250,000 Greece 

st Margarita ae .. Liberia 1965 Kure.. .. 50,940 — South Korea 
m Maria K. (ex Maria Cy. v .. Spain 1956 Sunderland .. 10,800 £350,000 Liberia 

m Mariko (ex Anna Presti: 2) " .. Norway 1922 Gothenburg 4,800 — Panama 

5 Mary Rise (ex Jumieges) 5+ .. Liberia 1948 Quevilly i 2,607 — Liberia 

m Mathilde Maersk à as .. Denmark 1950 Venice : 6,820 £151,000 Hong Kong 
m Mattawunga .. Sweden 1945 Gothenburg . 9,050 — Greece 

m Methane Pioneer (ex Nor martiex) .. U.K. 1945 Duluth - 4,830 £15,000 Liberia 

m * Montreux (ex Melide) . ҢА .. Рапата 1921 Stavanger .. 6,648 gr. — Formosa 

5 *Monviso (ex Rehan) .. .. Italy 1944 Richmond .. 7,172 gr. — Italy 

5 National Success (ex Yan Lin). .. Taiwan 1944 Portland Maine 10,959 — U.S.A. 

m *New Zealand Star 23. >: .. О.К. 1935 Belfast .. 10,941 #16 Зарап 

per light ton 

5 *Nora (ex Sea Maiden) ss .. Panama 1944 Baltimore .. 7,290 gr. == Far East 

5 osean Mariner (ex Eleni D.) .. .. Liberia "a Portland E Es 1253 gr. — DRE 

s cean Unit. .. Liberia underland .. a gr. — ‘orm: 

mt Pan Gothia’ v SURE коега) Т USA 1954 Gothenburg 17,620 £120,000 Liberia 

rm Perikles .. RE Hr КЕ .. Germany 1954 Hamburg .. 3,000 — = 

т Prinsdal Norway 1958 LaSeyne .. 14,428 £520,000 Hong Kong 
s Quebec New 1948 Lauzon sa 4,986 £80,000 Hong Kong 

Caledonia 

g Rembrandt ++ кт a .. UK. 1960 Middlesbrough 12,940 £290,000 Greece 

m Sarek .. .. 0 .. Sweden 1942-44 Gothenburg 8,450 £105,000 се 

Е “Segre (е ^ .. Liberia 1942 Vancouver .. ,972 gr. — 
ль ge -oe ВА 1964 St. Nazaire .. 25,320 gr. — Germany 

Ы Shenango П з К sc USA. 1959 Toledo .. 13,598 gr. — U.S.A. 

E e = = а woes fint x ae 
m  *Shun Я othenburg . . Д : — 

s — *Sir к (ex Armagh) | >. ко S Uk 1945 Aberdeen .. 1,554 gr. “10000 бегталу 

5 “South Africa Star U.K. 1944 Tacoma .. 8,523 gr. рег light ton - 

m Spar 1944 Malmo — .. 6.350 £140, anama 

m eue. ue wi A oM Sweden 1962 Landskrona 3278 £75,000 а 

m Si “+ 

Ao ue Бозу — ..  .. Norway JM Uddevalla .. 34427 £450,000 Norway 

m  Tamele . S Кк ж Зою 1945 Birkenhead .. 8,110 Far East 


-Liberty, m-diesel, r-refrigerated, s-steam, 


*-For d m t. "P as turbine, I-liquid petroleum ras, L 
or demolition, t-turbo-electric, f-ferry, g-8 t-tanker, tu-turbine. 
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Type Name Flag Built Place D.W.T Price Buyer 
m — *Tassas (ex Helio) ; Lebanon 1930 Port Glasgow 5.316 gr £63,000 Hong Kong 
m Thor Viking (ex Castleville) Finland 1945 Sandefjord 9.002 £100,000 Philippines 
m —"Tona (ex Tove) . Panama 1945 Sunderland .. 5,219 вг — Japan 
s * Ventura Feliz (ex с апориз) Рапата 1944 Sorel.. К 7,094 рг — Japan 
m! Vestri (ex Marianne) Norway 1953 Gothenburg 18,000 £280,000 Italy 
5 Waitamara N.Z. 1946 Vancouver 10,275 £80,000 Hong Kong 
m Wangaratta а Sweden 1945 Gothenburg 9,270 — Greece 
$ * White Sea (сх Nevada) | Liberia 1943 Los Angeles 7125 gr. $155,000 Formosa 
m Willowpool U.K. 1960 Stockholm 12,950 — Greece 
$ Winga à U.K. 1957 Aberdeen $ 2.670 — Italy 
m Zevenbergen Holland 1955 Waterhuizen.. 1,036 Е Кају 
5 * Abiko (ex Andras) х . Hong Kong 1952 Dundee 7,086 gr. — Hong Kong 
5 * Aegaion (ex Haralampos Hadjipateras Greece 1944 Richmond 7,239 gr. £51,000 China 
m Almeria NC a .. Sweden 1955 Gothenburg 3,220 £173,130 Sweden 
m Anoula  .. А Greece 1936 Sunderland .. 9,240 £65,000 Far East 
$ * АК} Aruna (ex Redon) . б, India 1948 S. Shields 4,457 gr. — Bombay 
s * Ardgroom (ex Clan Mackellar) | Hong Kong 1944 Hartlepool .. 7.051 gr. -- Hong Kong 
5 * Aris (ex Eugenio C) Liberia 1944 Jacksonville .. 7,234 gr. 5115.000 Japan 
Si Aurora Liberia 1960 Yokosuka 46,915 — Panama 
rm Batan Norway 1947 Oslo .. 9,320 S. Korea 
m ВИ К U.S.A. 1964 Hoboken 1.587 U.S.A. 
$ * Bjorn Lohse (ex Ursula Bock) . Germany 1945 Tamise 1,732 gr. — Portugal 
m Bravo (ex Akslasund) Norway 1943 Bolnes 2.916 — haly 
mt Brirish Councillor. . U.K. 1948 Port Glasgow 8,573 — U.K. 
m Bygholm .. m .. Denmark 1950 Elsinore 2,865 — Mediterranean country 
t *Caltex Stockholm (ex Wa agon Mound) U.K. 1945 Mobile 10.172 gr. E ss Taiwan 
per light гой 
s * Chee Lee (ex Camerona) China 1913 Baltimore. 7.263 gr. — Taiwan 
s *Cleo (ex Charles Dickens) Panama 1942 Portland, Me. 7.146 gr. — Japan 
5 Colon (ex Leo) Gibraltar 1948 Hartlepool 2,210 — — 
5 Crafisman U.K. 1947 Port Glasgow 9.160 - Mediterranean 
$ *Cyrenian (ex Samareitis) + Liberia 1940 S. Shields 6.992 pr. — China 
s * Dagny (ex Empire Consistence) Finland 1927 Wesermunde 1,734 gr. Germany 
$ Daphne  .. France 1947 Quevilly 2.628 — Greece 
5 * Demosthenes (ex Edward J. о Brien) . Greece 1944 Los Angles . 7,236 gr. is Jilbao 
per ligh 
5 Drvar 5 Yugoslavia 1956 Rijecka .. 10.500 £260-26 Greece 
m Duke of Athens ` U.K. 1962 Haverton НШ 16,100 — Liberia 
mi Elisabeth Knudson Norway 1953 Tonsberg 18.020 #212.5С' Haly 
$ *Elm Hill (ex Fort la Prairie) Bermuda 1943 Montreal 7,125 gr. $139.0. .apan 
t *Esso Sao Paulo (ex Sao paul Panama 1944 Chester, Ра... 11.642 gr. — Sormosa 
mt Fernhaven # Norway 1958 Glasgow 18,610 £340,0¢ чау 
$ *Fortune Sea (ex Al Amin) Panama 1943 Los Angeles 7.252 gr. — Formosa 
st  “*Gastrana U.K. 1949 Middlesbrough 5,739 gr. 249,00. — ;10ng Kong 
s * General Rivera (ех Fort Fairford) Liberia 1943 New Vancouver 7,026 gr. — ltaly 
m *Giannakis (ex Stella Marina) .. Panama 1931 Oslo .. 2,841 gr. Yugoslavia 
m Gundulic .. Yugoslavia 1960 Split .. . 11.020 — Yugoslavia 
5 * Hajduk (ex Brant) Yugoslavia 1945 New Orleans 7,604 gr. £38,000 Germany 
m Humberbrook (ex Kyle of Lochalsh) U.K. 1952 Wallsend 1,607 £45,000 Greece 
mt Inka (ex Rheinland) #5 Germany 1952 Hamburg 1,776 — Italy 
5 "Ionic Crest (ex Santa Maria) .. . Panama 1943 Richmond 7,230 gr. $107,500 Japan 
mt Johan Carel Oetker (ex Hoegh Shield) Germany 1954 Gothenburg.. 18.050 — Greece 
m Juan Tomas de Gandarias . Spain 1953 Bilbao 5.500 Spain 
m * Kenilworth Castle (ex Empire Wilson) О.К. 1944 Glasgow à 9,907 — Far East 
5 Lakonikos (ex Andros Merchant) Liberia 1943 Los Angeles.. 12,495 — Far East 
m Lis Frellsen st Denmark 1962 Zaandam  .. 2.131 — France 
s *Loval Allies (ex White Star) Liberia 1944 Los Angeles.. 7,248 — Taiwan 
m Lydia (ex "отау Greece 1931 Copenhagen. . 2.696 gr. — France 
5 Mapanada . . Е U.K. 1943 Port Glasgow 11,410 — Far East 
5 Marjan .. Yugoslavia 1957 Split .. 10,500 £260-265,000 Greece 
5 * Maru (ex Riverhead) “з Liberia 1945 Houston 7.252 gr. — Far East 
m * Megara (ex Cape Опера!) Greece 1946 Port Glasgow 6.907 gr. — Formosa 
m Monica S. (сх Monica Smith) .. Sweden 1952 Uddevalla 3,425 £115,000 Greece 
Е Могаг U.K. 1959 Port Glasgow 9.250 — — 
5 Muswell Hill (ex Haligonian Queen) U.K. 1943 Montreal 7.137 gr. $138,000 Japan 
5 “рне (ex Dromon) .. Liberia 1943 New Orleans 8.588 gr. = Japan 
5 Nedi (ex Thistledale) .. Lebanon 1942 Sunderland .. 7,227 gr. — Far East 
s Nikolas S. (ex Berbice) Lebanon 1943 Portland, Ме. 7,294 gr. — Taiwan 
mt Ombrina .. sa Italy 1946 Genoa 9.283 — Italy 
mi "Pampa (ex Henning Maersk) Panama 1945 Odense 9,804 ЕЕ Japan 
5 * Perim . U.K. 1945 Glasgow - 9.550 gr. — Greece 
m *Phoenician Star (ex San Fernando) Liberia 1936 Sunderland .. 4,925 gr. Hong Kong 
m Pierre Corneille e France 1954 Quevilly 5.418 £235,000 Greece 
E Radnik (ex Jadran) Yugoslavia 1956 Rijecka 10,500 — £260-265,000 Greece 
m Reinhart-Lorenz Russ Germany 1951 Lubeck 5.045 ee: Panama 
s * Sailor Star (ex Zephyros) Lebanon 1943 Richmond 7273 gr = China 
s Sampiero Corso . France 1936 Port de Bouc 4,041 gr. — Liberia 
s *San Рашейейноп (ex Laplace) Greece 1944 Portland, Me 7.284 gr. — Japan 
m "San Roberto (ex Pacific Breeze) Panama 1946 Dumbarton m 7,256 gr. = Tanen 


*-For demolition. +-turbo-clectric, f-ferry, g-gas turbine, !-liquid, péiroleum gas L-Liberty, 


t-tanker, tu-turbine. 


m-diesel, r-refrigerated, s-steam, 
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Type 


5 


Чоц "ш уш до у н у, 


ewe ggege*g "v 


з” 


“3°3°3 3"3 агазаз“” 


wegggee 


^ 3433 


ge^ 


Namc 


* Sandra (ex Eskclilfe) 
Shansi 54 

Shell Supplier (ех КОЛ Ау 
Sibenik 
Slembe 
Soochow 
Soya Andrea 

Sova Maria à 

* Split (ex Atlantic "Trader ) 

Surama (ex Mimosa) 

Swallow (ex VERFU 

Syra (ex Vari) 

*Tertric (ex Loch Ranza) ^ 

Tottesund (ex Concordia) 

* Trader (ex Seaboard Trader) 

Туг (ex Montcalm) $ 

*Ulster Prince (сх Leinster) 
Uskok (ex Tern) 

World Conqueror (cx World Truth) 
* World Pink (ex Cape Howe) 

W. В. Lundgren .. в 

(ex Candy) 


(ex Азу vin) 


* Yvonne 


Aagekerk 


Aldabi (ex Wolta) vs 
* Algosoo (ex J. Frater 7» o") .. 
* Alice (ex Hellespont) 

Andrea Gritti " 

Argolikos (ex Tilemache:: 

* Aristagelos (ex Pilcome 

* Aristodimos (ex Pampo: + 


“Arlene (ex U.S. Merri А 
* Asia Enterprises (ех ^^ van) 
Averdyk (ex Durham | р 

* Baton Rouge Victory 

* Beauvais (ex John La: 

Belos an 

Belvera 


Bifrost 

Birkd $ 

Black Hawk ; 

Bolzano (ex Frances Sa...) 
British Workman 

Cairo 

* Canterbury Leader 

Colina " 


Comet (ex Torsburgen) 
Corsound (ex Cormoot) .. 
Dageid 


Densu River (ex Trevince) 

* Doctor С. Lamos (ex Efthalassos) 
Elca (ex Windsor Queen) А 
*Eleni И (сх Apikia) 

Ernst С. Russ 

Erpel 


*Evandros (ex Blairspey) 

* Eyergreen ss Tinos) 

Felis 5% 

Finn 

Formentor (ex Theomanna Odigitria) 
Formigny (ex Kirsten Skou) 
Gardenia (ex City of Leicester) . . 


Gardoy (ex Anitina) 
Harpefjell (ex Oriente) 


“Henriette (ex Saint Valery en Саш). 


Hundseck (ex Dione) 


lawesta 

Inkeri Nurminen (ex Argyll) 
“Ionian Trader (ex Earl Layman) 

Irish Holly ds ae 

Trish Oak 


*-For demolition, t-turbo-electric, f-ferry, g-gas turbine. 1-liq 
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Flag Built Place D.W.T. Price Buyer 
Panama 1943 Sunderland .. 7,240 gr. — Taiwan 
U.K. 1947 Greenock 2,268 = Far East 
U.K. 1946 Newcastle 1,157 gr. Greece 
Yugoslavia 1957 Rijecka 10,500 £260-265, 000 Greece 
Norway 1950 Frederikstad. . 2,930 — Hong Kong 
U.K. 1947 Glasgow .. 2,568 — Far East 
Sweden 1962 Gothenburg.. 40,920 — Panama 
Sweden 1960 Gothenburg.. 40,420 — Panama | 
Yugoslavia 1944 Houston 7,268 gr. — Yugoslavia 
Italy 1954 Gothenburg 17,110 — Italy 
U.K. 1947 Aalborg 1,995 — Greece 
Greece 1943 Los Angeles.. 12,247 — Far Fast 
Lebanon 1944 Port Glasgow 7.045 gr. — China 
Finland 1943 Elsinore 4.100 — Lebanon 
Liberia 1944 Vancouver 7,091 gr. — Japan 
Norway 1944 Beaumont 5.208 gr. — Philippines 
U.K. 1937 Belfast 4,307 gr. — Belgium 
Yugoslavia 1945 New Orleans 7.604 gr. £36,000 Yugoslavia 
Liberia 1943 Portland 23,622 — Far East 
Panama 1943 Port Glasgow 6,997 gr. — Formosa 
Sweden 1958 Gothenburg 10,720 — Greece 
Panama 1944 Baltimore 7,247 gr. — Taiwan 
Holland 1943 Pascagoula 12,565 £115,000 С. Y. Tung Co., 
Hong Kong 
Holland 1942 Amsterdam 9,480 — Liberia 
Canada 1901 Ohio 3,373 — Spain 
Greece 1944 Baltimore 7,189 gr. $105,000 Japan 
Italy 1943 Monfalcone .. 10,332 — — 
Liberia 1943 New Orleans 12,449 — Far East 
Panama 1945 Glasgow 5,574 gr. — Formosa 
Panama 1944 Belfast 5,381 gr. £17 55. Formosa 
per light ton 
U.S.A. 1942 Wilmington .. 7,240 gr — Far East 
Liberia 1944 New Orleans 7,136 gr. $106,000 Amakasu Sangyo 
Kisen, Japan 
Holland 1944 Los Angeles 10,600 £80,000 Far East 
U.S.A. 1945 Baltimore 7,601 gr $90,850 Hong Kong 
France 1943 Wilmington 7,235 gr. £12,lightton Spain 
Sweden 1945 Landskrona .. 2,110 — Philippines 
Norway 1959 Copenhagen.. 15,250 £612,500 Gt. Eastern Shipping 
Co., Bombay 
Sweden 1957 Haarlem А 2,525 — Philippines 
Sweden 1945 Landskrona .. 2,125 — Philippines 
Norway 1950 Copenhagen.. 8,750 — Holland 
Norway 1949 Gothenburg . . 3,000 — Greece 
U.K. 1949 Belfast 8,575 gr — Spain 
Germany 1953 Lubeck $ 5,059 — New York Greeks 
U.S.A. 1945 New Orleans 6.643 gr. Taiwan 
U.K. 1960 Aberdeen 2,380 £230,000 Сһіто Shipping, 
St. John's 
Sweden 1960 Hamburg 1,025 — Germany 
U.K. 1953 Aberdeen + 4,638 Greece 
Norway 1963 Amsterdam .. 13,800 £900,000 Gt. Eastern Shipping 
Co., Bombay 
Ghana 1943 Sunderland .. 10,040 — Haly 
Liberia 1944 Baltimore $ 7.264 gr. $120,000 Hong Kong 
Panama 1937 Burntisland .. 1,360 — Greece 
Greece 1943 New Orleans 7.213 gr — Japan 
Germany 1953 Hamburg 18,250 £160,000 London Greeks 
Germany 1951 Vegesack 2,292 — Trans Naviera del 
Peru, Lima 
Syria 1929 Ardrossan 4,248 gr. #10. lightton Haly 
Liberia 1944 Prince Rupert 7.026 gr. — Taiwan 
Sweden 1962 Frederikstad.. 10.590 — Sweden 
Sweden 1920 Stockholm 2.860 — Greece 
Bahamas 1956 Sunderland .. 12.850 £420,000 Greece 
France 1947 Odense ++ 5.350 — Greece | 
U.K. 1947 Sunderland .. 4,165 — Gt. Pacific Nav. Co., 
j Kaohsiung 
Norway 1939 Landskrona .. 9,500 £75.000 Mediterranean country 
Norway 1953 Frederikstad. . 6.900 £375,000 Greece 
Syria 1943 Portland 7.272 gr. — Hong Kong 
Germany 1951 Bremerhaven 1,219 — Armement Emerande 
Martine c 
i .. 45.520 $2,600.000 Мем Yor inese 
d ES Ке ia Sx 9.015 £62,500 Mediterranean country 
Panama 1944 Savannah 7.918 gr — Japan 
Eire 1954 Hartlepool .. 3.350 — Italy 
Eire 1949 South Shields 1,575 — Greece 
m quid petroleum gas, L-Liberty, m- -diesel, r~i r-refrigeráted, s-steam, 
t-tanker, tu-turbine. 
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Type Name Flag Built Place —— РМТ. Price Buyer 
s  Jalvallabh , India 1950 Port Glasgow 9,350 £130,000 Termar Cia. Mar y 
Comersial, Panama 
m  Joquila (ех Aquilla) Norway 1951 Kristiansand 3,800 — West Germany 
m G. D, Kennedy .. Sweden 1958 Gothenburg.. 10,420 £580,000 Hong Kong 
8 Keyshey pt део) Сапада 1928 Middlesbrough 1,796 gr. — Spain 
mt Languedoc i France 1954 Le Trait 19,754 — Mar-Transporte Cia. 
Nav., Panama 
s — *Lydia(ex Popi) . Syria 1943 Baltimore 7,257 — China 
s Loudias (ex Andros Patriot) Liberia 1943 Los Angelos.. 8,463 gr. — Far East 
s Magdalene (ex Oceanside) Liberia 1944 Montreal 10,803 — Malta 
m Mango (ex Malkenes) Norway 1964 Bilbao 4,207 £320,000 Argo Shipping, 
onrovia 
m Maria Althoff Germany 1957 Lubeck 1,615 £90,000 Lorentz, Storesund 
Sonner Haugesund 
$ * Mastromitsos (x Cepetan Antonia) Liberia 1941 Port Glasgow 7,121 gr. £14,lightton Formos a 
m  Meilum vá Germany 1957 Elsfleth 5,886 Pakistan 
s Mornar (ex Ori) Jugoslavia 1949 Sunderland .. 2,513 — Greece 
m Міг (ех Роіеі) .. Czechoslovakia 1958 Pula 12,883 — China 
5 * Mount Ithome (ex Sania `Резро) .. Panama 1943 Vancouver . 7,170 gr. Santander 
1 *Mundogas West (ex Natalie О. Warren) Norway 1944 Wilmington .. 7,298 gr. £71,000 Spain 
mt Nerva al E Norway 1950 Malmo 16,070 £232,500 India 
5 *Nickelina S. (ex Fiorella) Italy 1920 Mobile 3,309 gr. — Italy : 
s “Nicolas A. (ex Enrico) . Liberia 1943 Richmond 7,228 gr. — Nan Feng Steel, China 
m  BNiedersachen i Germany 1954 Bremerhaven 4,995 — Oldendoríf, Hamburg 
5 * Ocean Sailor (ex Hidalgo) Liberia 1943 Richmond 7,188 gr. Japan 
s *Oriana (ex Annitsa-L) . Panama 1944 "Vancouver 7,165 $125,000 Formosa 
5 * Pakistan Promoter (ex Itola) Pakistan 1940 Hartlepool 6,812 — Pakistan 
$ Panaghia Volthia (ex Jupiter) Greece 1936 Stettin 3,250 — Palomba & d'Amato, 
taly 
5 *Paxoi (ex Gialia) Greece 1943 Vancouver 7,144 gr — China 
m  Pickhuben Germany 3953 Elmshorn 1,309 Philippines 
mt Pistis (ex Rossum) Liberia 1953 Schiedam .. 17,629 £96,000 Hong Kong 
s * Pohorje (ex Charles Dickens) . Jugoslavia 1945 South Shields 7,307 gr. — Trieste 
5 *Prospect (ex Kuniang) . Liberia 1944 Baltimore .. 7,200 gr. — ormosa 
s * Rodos (ex Kyma) Syria 1943 Houston $ 7,244 gr. £50,000 China 
m St. Joanna (ex Cape York) Gibraltar 1955 Port Glasgow 10,250 — anama 
s Santa Elisabetta (ex Cufic) Italy 1943 Portland, Маше 7,196 gr. — anama 
m Santa Monica (ex Jarosa) ы Norway 1956 Kiel .. 13,100 £440,006 ondon Greeks 
5 Sapphire Sandy = Overseas Joyce) U.S.A. 1943 Oakland 10, "468 $100,005 246 Corp", New York 
m eadrake .. : Norway 1958 Bremerhaven 4, 530 — y mean Coasters (Pty), 
urban 
m Siberoet Holland 1949 Krimpen 2,711 — ‹ acific International 
“ines, Singapore 
5 * Sirenia (ex Alexander Miichel), Italy 1943 Richmond 7,181 gr. — ‘aly 
mt Sirius m Sweden 1959 Malmo 24,550 — beria 
E] SNAI France 1947 Levis 5,007 £90,000 ;reece 
$ *Stella Azzurra (ex Louis Pasteur) Italy 1943 Richmond .. 7,195 gr. — aly 
m Sterno. Sweden 1962 Landskrona.. 9,300 — weden 
5 * Strovili (ex Argofax) 2 Greece 1943 North Vancouver 7,187 gr. — Japan 
s * Sunlight (ex Barton Grange) Panama 1944 Port Glasgow 7,200 gr. — iong Kong 
m Tampa (ex Hindanger) Norway 1943 Beaumont 7,970 — Yar East 
5 Tassia J. (ex Epiros) Liberia 1943 Baltimore 12,285 — „iberia 
m Tatsakaru Maru .. Japan 1939 Kobe Pe 8,022 — Greece 
m Tindefjell (ex Siboney) Norway 1953 Frederikstad.. 6,900 £375,000 Greece 
m Tjlpanas (ex Alchiba) Holland 1939 Chester, Pa. .. 9,135 — Singapore 
m Toro (ex Bra-Kar) Norway 1943 Beaumont 7,970 — Philippines 
st — Varbergshus Sweden 1959 Kiel 32,393 — Zodiac Nav. Co. 
Monrovia 
rj *Villarreal de Alava (ex Guillermo Schulz) Spain 1892 Sunderland .. 2,538 gr. — Eduardo Varela, 
Bilbao 
5 Waitemata N.Z. 1946 Vancouver 7,364 gr. — Cia. Naviera Pearl, 
Panama 
m Widar Germany 1954 Emden 10,317 £310,000 Greece 
rj * Woldingham Hill (ex High Park) U.K. 1943 Lauzon 7,113 gr. — Formosa 
5 * Aethon (ex Sidon Star) . Greece 1943 Vancouver 7,133 gr. — China 
5 * African Night (ex Саре Verde) ` Liberia 1944 Baltimore 7,266 gr. $135,000 Formosa 
5 * Aghios Demitris (ex Fray Man) Greece 1943 Vancouver .. 7,662 gr. — Osaka 
m Aino (ex Daphne Sweden 1949 Gothenburg .. 3,360 £66,500 London Greeks 
mt Alexandra (ex Sweet Maria) 1944 Perryville .. 2,330 TR Greece 
5 *Alkyone .. Panama 1953 Dumbarton .. 9,143 gr. — Frank Rijsdijk- 
Hand 
m *Айї (ex Daltonhall) Cyprus 1941 Sunderland .. 7,253 gr. — в, China 
s * Ameden (ex Virginia) Greece 1943 Richmond 7,215 gr. — Formosa 
m Anglobel (ex Wansbeck) U.K. 1953 Martenshoek 1,197 — Concord Shipping Co. 
Dublin 
5 * Anna Howard Shaw U.S.A 1943 Portland, Me. 7,176 gr. $45,501 Jidell Explorations, 
re. 
m * Aristarchos Panama 1940 Belfast А 5,412 рг. = оин, о 
8 * Asa Gray U.S.A. 1943 Portland, Me. 7,176 gr. $45,501 Union Minerals and 
Alloys Corp, New 
= 5 York 
(à Block deal involving £1,000,000 * For demolition d-destroyer f-frigate m-motor o-ore carrier p-passenger r-refrigerated space 
s-steam t-tanker 


tu-turbine 


№ 


Juiv 1967 


Type 


Name 


mt 
мо 


ge 


gee ew 


M-bd-Rg-E- 


ии 
- 


gugu 


m 


5333333 3" 


“зз” 


* Block deal involving £1,000,000 * For demolition d 


* Athelbeach " 
Ballanger (ex Sentinel) 


Barkald (ex Sigdal) 
Barrabduna е 


* Beatrice (ex Plate Mariner) 
Bergamo (ex MENT Flore) 
Betty i 


Biodd (ex Elka) 
Black Tern (ex Herclis) . 


* Bodoro (ex Warkworth) 
Bore VI .. 

Braheholm М 

* British Loyalty .. 
Carlsholm (ex К. уһот) . 


*Chung Hsing (ex Gardenia) 


* Chung Ping (ex Tatsumiya ыш 


City of Cork 2 
City of Liverpool .. 
City of New York 


* Clovelly (ex Pattawilya) 
Conway (ex Armanistan) 
Copsewood 

* Debbie Mae ee Wilder: 
* Eddyrock 4 
England 

Erato А 

Esek Hopkins 


*Everlife (ex Villa Маги 
* Ever Protector (ex Piei: 
* Fakirjee Cowasjee (ex 
Fenja Dan.. 


Регина 

Finn 

Fort Duguesne (ex ‘Que 
*Fortune Dragon (ex М... 
* Forint (ex Esfahan) 
Fotis (ex Else Skoa) 
Francisco M. Quinores 


*Galaxias (ex Ар; Ата!) 
Gem Pet (ex Petrokure) . 


holini) 


va) 


rough Park) 
‘ios X) 


*Good Eddie (ex National Strength) 


Gracechurch 

*Great Western .. 
*Grethe (ex Evibelle) e) 
Gyda н 


Hai Yu (ex Stephen Н. Long) 


Halcyon Breeze 


Hasselo (ex М. 
Наутоу 


Heina 

Hinrich 

Hoegh Cape 

Hoegh Cliff 

Ingivi 

eger Ат 


Jog Krante (cx Wokingham) 
*Jalaprakash 
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Flag 


U.K. 
Norway 


Norway 
Sweden 


Liberia 
Norway 
Norway 


Norway 
Norway 


Panama 


Finland 


Liberia 
China 
Pakistan 
Denmark 


Sweden 
Sweden 
U.K. 
Panama 
Liberia 
Greece 
U.S.A. 


Panama 
U.S.A. 
U.K. 
U.K. 
Panama 
Norway 


China 
U.K. 


Germany 
Norway 


Norway 
Germany 
Norway 
Norway 
Norway 
Finland 
Germany 


India 
India 


-destroyer 
t-tanker 


s-steam 


1950 
1955 


1957 
1945 


1944 
1948 
1959 


1956 
1945 


1943 


1957 
1951 
1949 
1951 


1947 
1938 
1960 
1949 
1947 


1945 
1949 
1951 
1945 
1953 
1947 
1958 
1942 


1944 
1943 
1925 
1958 


1957 
1929 
1944 
1944 
1945 
1926 
1944 


1950 
1952 
1944 
1952 
1934 
1944 
1960 


1943 
1964 


1939 
1953 


1950 
1953 
1956 
1956 
1956 
1939 
1950 


1952 
1949 


Place 


Newcastle .. 
Gothenburg .. 


Kobe mi 
Gothenburg .. 


Victoria а: 
Gothenburg .. 
Emden 


Drommen .. 
Landskrona .. 


Vancouver .. 


Oskarshamn 

Gothenburg .. 
Sunderland .. 
Landskrona . 


Sunderland .. 
Kobe 

Arnhem е4 
Birkenhead .. 
Newcastle 


Hartlepool 

S. Shields 
Burntisland .. 
Brunswick 
Blyth 

Dundee 

Kiel .. 
Baltimore 


Baltimore .. 
Portland, Me. 
Haverton Hill 
Vegesack 


Gothenburg .. 
Stockholm 
Vancouver 
Glasgow « 
Portland, Me. 
Bremen 
Richmond, Cal. 


Dumbarton .. 
Kure .. 
Brunswick 
Bristol v 
Birkenhead .. 
Savannah, Ga. 
Oskarshamn. . 


Los Angeles . . 
Japan 


Gothenburg . . 
Gothenburg .. 


Oslo .. 
Bremerhaven 
Hamburg 
Hamburg 
Malmo 
Sunderland .. 
Lubeck 


Dundee 
Visakhapatnam 


tu-turbine 


D.W.T. Price Buyer 
(where known) 
7,533 gr. — Spain 
28,000 — Lib-Ore Steamship Co. 
Monrovia 
33,310 — Liberia 
9,020 — Rederi A/B Svenska 
Lloyd, Gothenburg 
7,134 gr — Formosa 
3,000 £90,000 Greece 
16,890 — Hunting & Son, 
Newcastle upon Tyne 
1,800 — Italy 
9,350 £150,000 Delos Maritime Co. 
Liberia 
7,013 gr — Peck Iron and Steel 
Co., Portsmouth, Va. 
3,600 — Liberia 
6,170 — Sweden 
8,592 gr Spain 
3,625 £100,000 London Greeks 
upwards 
3,603 — China 
6,311 gr — Formosa 
1,898 — Germany 
10,973 — Greece 
10,710 £85,000 — Mardevoto Cia, Nav., 
Panama 
3,655 gr — Japan 
10,880 £170,000 London Greeks 
1,675 £25,000 Greeks 
8,547 gr — Formosa 
2,173 gr. — Singapore 
3,540 Greece 
25,735 £425,000 Greece 
7,191 gr. $45,501 Union Minerals and 
Alloys Corp., New 
York 
7,219 gr. — Formosa 
7,181 gr. — Formosa 
5,385 gr. — Karachi 
4,225 — Cie. Generale 
Transatlantique, 
Paris 
19,450 £365,000 Finland 
2,860 £20,000 Greece 
7,220 gr. — Unknown 
7,543 gr — Hong Kong 
7,224 gr. — Japan 
3,505 — Saudi Arabia 
7, 223 gr. $45,501 Union Minerals and 
Alloys Corp., 
New York 
5,449 gr. — Mitsui Bussan, Japan 
38,240 — Unknown 
7,281 gr. — Formosa 
1,170 — Canada 
1,509 gr. — Continent 
7,263 gr. Japan 
10,600 £600,000 China 
upwards 
7,225 gr. — China 
72,250 — Royal Fleet Auxiliary 
Service, U.K. 
11,685 — Cyprus 
8,300 — Toks Presthus Rederi, 
Bergen 
8,420 — Greece—for Liberian 
registration 
2,480 — Ciane Compagnia di 
Navigazione, Sicily 
10,400 — Indo-China Steam 
Nav. Co., Hong Kong 
10,400 — Indo-China Steam 
Nav. Co., Hong Kong 
13,400 £500,000 Far East 
upwards 
9,015 £60,000 Ilmar Tuuli, Helsinki 
1,585 — Unknown 
10,018 £214,500 Greece 
5,098 — Indian Metal Traders, 
Bombay 
p-passenger r-refrigerated space 


f-frigate m-motor o-ore carrier 
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Type Name Flag Built Place рү. Price Buyer 
(where known) 
st Jingu Маги Japan 1955 Aioi .. 20,889 — Union 
m Логипа (ex Margaret C: Esel) Norway 1953 Hamburg .. 1,273 gr. — Norway 
s “Josiah Bartlett... SA. 1942 Portland, Me. 7176 T $49,071 — National Metal and 
Steel Corp., U.S.A. 
m  Jotunfjell . Norway 1951 Fredrikstad .. 17,250 £465,000 — Greece 
5 *Jucar (ex Roan) .. Liberia 1944 Baltimore 7,244 gr. $115,000 Japan 
m Kanna N.Z. 1946 Leith.. 1,263 — Compania Naviera La 
р Luna S.A., Panama 
$ * Karmala (ex Stanholme) U.K. 1945 Baltimore 7,674 gr. £15 Formosa 
per light ton 
$ Kavala (ex National Hope) Liberia 1943 Los Angeles 12,837 — Pagific Cod Shipping 
о., Liberia 
mt Knut Knutsen OAS Norway 1951 Haverton Hill — 24,850 $800,000 — Varnima Shipping 
Agency, Piraeus 
m Komata N.Z. 1947 Glasgow 3,542 — Miguel Nav. Co., 
Panama 
5 Kyknos (ex Barbro Bratt) Liberia 1948 Sunderland .. 2,513 £45,000 Italy 
d "Lagos .. 69 d — — — 2,315 disp. — P. and W. MacLellan, 
Bo'ness 
5 *Lamyrefs (ex ешр Сгеесе 1944 Baltimore 7,252 gr. — Formosa 
m  Linglea t U.K. 1963 Bilbao ae 1,105 gr. Bahamas 
m Д Norway 1949 Gothenburg .. 8,450 £225,000 Cia. Naviera, Panama 
m Sweden 1957 Salvesborg 1,065 — Sweden 
$ ral Breakers (ex Prinil Liberia 1955 Portland, Me. 7,237 gr. — Formosa 
sp Гуашеу .. France 1952 La Seyne 9,931 gr — Eldorado, Italy 
mt Magnolia Norway 1957 Landskrona.. 19,075 U.K. 
m Mano (ex Sulima; ” K. 1948 Greenock .. 6,314 £115,000 London Greeks 
m Maradi (ex Swedru) U.K. 1948 Greenock 6,313 £115,000 London Greeks 
rm Marania (ex Tafna) E France 1949 Lorient 2,417 — Philippines 
E] * Marine Fortune (ex Eskglen) . Hong Kong 1948 S. Shields 7,333 gr. $121,000 Japan 
mt *Middie River (ex Fernmanor) . — 1950 Kobe 12,977 gr. near #15 China 
per light tor. 
$ Morsum Germany 1950 Hamburg 3,440 — слата 


До oe 


Rel. No. А 1862 


p 


- 
= 


апа 


| MARINE AUTOMATION 


SHIPS' INSTRUMENTATION 


The JUNGNER programme: 
Automatic remote control system for 


diesel engines and turbine machinery. 


Data logging equipment. 
Automation for auxiliary engines. 


Remote control system for 
controllable pitch propellers. 


The SAL-log for merchant ships, 
naval vessels and fishing craft. 


Draught indicating equipment. 


Torque meters for marine propulsion 
machinery. 


Power meters for marine propulsion 
machinery. 


Rudder indicators. 

Rotation and position Indicators. 
Propeller pitch Indicators. 

Tank sounding gauges for servic 
tanks. 

Tank sounding gauges for oil ca 
tanks. 

Level indicators. 

Valve position indicators. 

Engine speed indicators. 
Pressure gauges. 

Course Indicators. 
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е Мате Flag Built Place D.W.T. Price 
(where known) 


ч — $$ ——_ 


Buyer 


! — New Bedfor Fe zs са ++ USA. 1928 Quincy, Mass. 1,094 gr. $3,005 Witte Marine 
Vora ms Quincy, g Equipment Co., 

New Jersey 

$ * Niobe (ex Essi) .. - Es .. Panama 1942 Richmond, Cal. 7,246 gr. = Japan 

$  * Nissi (ex Agathi) d E .. Panama 1944 Vancouver .. 7,138 gr. — Japan 

"^  Normar(ex Canopus) .. ЕЯ .. Norway 1947 Monfalcone .. 1,110 £90,000 Greece 

$ Nortuna (ex Nego Star) .. E .. Norway 1953 Solvesborg .. 3,523 — Far East 

tut Olympic Honour ^ aa .. Liberia 1954 Dunkirk . 31,712 — Italy /— 

5 *Orient Lakes (ex Ocean Daphne) .. Panama 1943 Los Angeles 7,212 gr. — Kaimishi, Japan 

m Ortrud Muller .. E. a .. Germany 1956 Elmshorn .. 1,360 E S. Lothre, Haugesund 

5 * Pacific Venture (ех Oceanrover) .. Liberia 1944 Jacksonville.. 7.246 gr. — Formosa 

E] Pegasus (ex Elise Schauman) .. .. Panama 1950 Oskarshamn 3,000 — Unknown 

mt @Pensa bo » a .. Finland 1954 Alblasserdam 16,559 — Wihuri Group, 
Helsinki 

f Petard (ex Persistent) .. т t: UK 1942 Newcastle .. 1,825 — Paard W. MacLellan, 

lo'ness 

5 * Port en-Bessin (ех Isly 2) T .. France 1945 Portland, Me. 7,292 — Hamburg 

t * Pozzuoli (ex Achille Lauro) .. .. Italy 1943 Chester, Pa. 10,367 — Trieste 

mt (d Presto WD s " .. Finland 1959 Heusden .. 19,994 — улп (р: 
Helsinki 

m Prins Willem George Frederik .. .. Holland 1954 Amsterdam .. 3,330 £100,000 Greece 

mt (Pronto .. s Ga Е .. Finland 1960 Heusden .. 19,951 — Wihuri Group, 
Helsinki 

mt Ragna Gorthon .. s ES .. Sweden 1956 Uddevalla .. 19.100 £310,000 Greece 

5 Rangatira .. és éa = ae NZ: 1931 Barrow “a 6.152 — Hong Kong 

m Rauni (ex Spigerborg) .. р .. Finland 1951 Hartlepool .. 3,586 Sw. Кг. 0/5 Vendila, 

210,000 Copenhagen 
m Reaveleyv .. EE : ze =, UK 1956 Newcastle .. 10,000 £270,000 Panama 
т *Rinoula (ex Elg). . Greece 1930 Gothenburg . . 4,014 gr. 21000 Germany 
upwards 

m Ritva (ex Make) P .. Finland 1924 Newcastle .. 3,450 = Mediterranean 

f “St. Andrew de 2 ad "s UK. 1932 Birkenhead .. 3,035 gr. — Belgium 

m Samuel Clegg .. P . UK. 1950 Sunderland .. 2,710 £26000 U.K. 

5 * бап Pantebeinon (сх Le T .. Panama 1944 Portland, Me. 7,283 gr. — Yokosuka 

$ * Sandra (ex Eskcliffe) 55 .. Panama 1943 S. Shields .. 7,240 gr. — Liberia 


NIFEMATIC SVENSKA ACKUMULATOR AKTIEBOLAGET 


sd JUNGNER 


INSTRUMENTFABRIKEN : STOCKHOLM 


Riddargatan 17 • Stockholm 14 
Sweden * Phone: 22 23 40 
Cables: NIFE « Telex: 1592 


ш, 

рате remote contro! systems for diesel Data fogging units for engine rooms and 
Хап а апа turbine machinery. Automatic refrigerating plants. An alarm and recording 
жу чайаысРегаіопа! monitoring and infini- system built for marine requirements, suitable 
gine tro € speed control of the ship's main for connection to programmed engine protec- 


т the bridge telegraph. tion systems. 
p 
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Flag Built Place D.W.T. Price Buyer 
(where known) 
m Sandys River (ex Castle Peak) .. Bermuda 1942 Sunderland .. 10,410 — Hong Kong 
5 Sapphire Etta (ex Overseas Eva) U.S.A. 1943 Oakland 10.370 $448,318 "046 Corp." 
Г (at auction) 
$ Sapphire Gladys (ex Natalie) U.S.A 1944 Oakland 10,566 $311,371 — "046 Corp." 
(at auction) 
5 *Sea Urchin (ex Versilla) Liberia 1944 Richmond 7.108 gr А Јарап 
m Scotland (ex Shetland) U.K. 1946 Dundee 3,540 — Greece 
m Sidonia .. U.K. 1961 Krimpen 8,050 £725,000 China Nav. Co., 
London 
5 *Simone (ex Vahall) — .. Panama 1943 Richmond, Cal. 7,223 gr. Castellon, Spain 
m Sin Lee (ex Seign Mad). Taiwan 1942 Dairen 2,113 gr. — Formosa 
m  Sinabang . Holland 1949 Krimpen ,658 — Pacific International 
Lines, Singapore 
5 *биффигу Hill (ex Yale County): Bermuda 1943 Sorel. 7.140 gr.  $132.000 Formosa 
stu Sunrip " U.K. 1954 Lauzon, Po. 12,825 $760,000 Greece 
m  Surama (ex 'Мтоза) Italy 1954 Gothenburg . . 17,110 — Kyrkspring Corp.. 
Monrovia 
m Sverker (ex Stegeborg) Sweden 1907 Gothenburg .. 1,150 £7,000 e Naviera Sisu, 
olon. 
*Taxiarcis (ex Chr. Sass) Greece 1931 Copenhagen.. 3,991 £10 Yugoslavia 
per light ton 
m Tortugas (ex General Fleischer) Norway 1943 Beaumont 7.945 — Philippines 
s *Twinfox (ex Gibson) Panama 1943 Richmond 7.225 gr. — Formosa 
s * United Onward (ex Korais) Liberia 1943 Los Angeles 7.207 gr. — Formosa 
s Unkai Maru №. 1 ae Japan 1949 Harima, Japan 2,574 gr. Far East 
sf Urtica U.S.A 1910 Newburg, N.Y. 1.654 gr. — Central Gulf 
Steamship Corp., 
New Orleans 
m Vaxholm .. Sweden 1956 Lubeck - 3,175 £90,000 Greece 
5 “Vega Star (ex Santa Ana) U.S.A 1940 Newport News 12,576 — Japan 
5 * Villarreal de Alava (ex Guillermo Schulz) Spain 1892 Sunderland .. 2,538 gr. — E чао Varella, 
Зпрао 
$ Virgo (ex келде) Sweden 1946 Elsinore А 5.360 — tew York 
m Vrijburgh Я Holland 1949 Alblasserdam 1,324 saly 
s * Walter Raleigh .. U.S.A. 1943 Wilmington, 7,177 gr. $45.501 nion Minerals and 
N.C. Noys Corp., 
əw York 
st *Wave Sovereign ++ U.K. 1946 Haverton Hill 8.332 gr. — ngapore 
m Weybridge (ex Rossetti) . bis U.K. 1958 Glasgow 10,375 £450,000 tional Shipping 
orp.. Karachi 
5 *William Е. Cody U.S.A. 1942 Los Angeles.. 7,176 gr. $45,501 Explorations, 
ortland, Ore. 
s William Maclay .. U.S.A. 1942 Baltimore 7,191 gr. $45,501 поп Minerals and 
»lloys Corp., 
ew York 
$ Willis Van Devanter U.S.A. 1942 Los Angeles.. 7,223 gr. $45,501 - лоп Minerals and 
‘\Hoys Corp., 
“low York 
m Wimbledon (ex Port Wimbledon) U.K. 1958 Glasgow 10.345 £450,000 „ational Shipping 
c orp., Karachi 
mt World Continental (ex Java) Libería 1960 Nakskov 18,340 — Scawind Tankers 
Corp.. Liberia 
5 * Wuchang (ex Hai Siu) .. China 1944 New Orleans 7,223 — Formosa 


® 


Block deal involving £1,000,000 


* For demolition 
s-steam 


d-destroyer f-frigate m-motor 
t-tanker 


tu-turbine 


o-ore carrier 


$1 BAY HOUSTON TOWING CO. 


HARBOR AND COASTWISE TOWING 


H HOUSTON * GALVESTON * CORPUS CHRISTI 
FREEPORT * TEXAS CITY 


LONDON AGENT 
JAMES A. McLAREN & CO. LTD. 
Telephone: 01-588 4208 
after hours: SANDHURST (Kent) 366 
Telegrams: MERCHISTON, LONDON, Е.С.2 
262080 


87 BISHOPSGATE, LONDON, Е.С.2 


Telex: 


Ref. No. A 1063 


p-passenger 


r-refrigerated space 
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a А... | UY : : 
The only anti-fouling L /s 
| to equal the modern corrosion 
у control now obtainable for new-built 
outer hulls of tankers. 
ж Two years ‘grass’ free life * Easily applied in a wide 
range of temperatures 


ж ‘Wide Spectrum’ can be applied 


% Cuts out dry dockings. 
to new vessels at any stage. 


ж Copper-free and thus non-corrosive. 
ж 5 years completed research. 
** Non exfoliating and friction free. ж For new vessels or ships in service. 
THE RED HAND 
COMPOSITIONS co 
P.0. BOX IAD - HENRIETTA HOUSE 9 HENRIETTA PLACE ` LONDON W1 


THE MARINE DIVISION OF PINCHIN JOHNSON AND ASSOCIATES LIMITED 
А MEMBER ОЕ THE COURTAULDS GROUP 


Ref. No. А 1064 


SHIP BUILDING 


Dry cargo vessels, bulk and ore carriers, refrigerated vessels, 
tankers and naval craft. 

Three building berths íor vessels of up to 30,000, 32,000 and 
50,000 tons d.w., respectively. One graving dock for vessels of 
up to 130,000 tons d.w. 


MARINE ENGINE CONSTRUCTION 


Diesel engines of B. & W. type, with or without turbo-charging, 
of up to 27,600 B.H.P. Steam turbines. 


Eriksbergs Mek. Verkstads AB, Fack, Góteborg 8, SWEDEN— 
Telegrams: "'Eriksbergia"— Telex: 2535 


Ert. No. А 1068 
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REPAIRS 
All kinds of hull and engine repairs, surveys, conversions, 
lengthenings, etc. Spare parts for Diese! engines. 


DOCKING PLANT 


Lifting For vessels in 

capacity sizes up to 
Floating Dock 1 771,850 tons — 2500 t.d.w. 
Floating Dock 3 23,500 tons 40,000 t.d.w. 
Floating Dock 4 30,000 tons 65,000 t d.w 
Graving Dock — 130,000 t.d.w. 


490 flos Built Ships 
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Vessels п! the new three-berth ferry terminal at Copenhagen North (Kalkbraenderihavn). 


Goper :agen’s 800th Anniversary 


THIS summer the City open- 
hagen is celebrating its Хо ınniver- 
sary. lts founder was varrior- 
bishop Absalon of Rost among 


whose possessions was nort of 
Hafn. This port was con y being 
raided by Wend рас om the 


opposite side of the Ва’ Го stop 
this. Absalon fortified anc -arrisoned 
one of the islets in the sou: between 
Sealand and the island о’ Amager 


(Amack in old English charis). The 
ruins of this fortress (c Absalon's 
Castle") are still preserved under the 


xY.. y 
at A 


М вовевчвав 


Ву Т. 0. Veibel 


foundation of the Christiansborg 
Castle, the seat of the present Danish 
parliament. Given safety against the 
Wend raids, the port of Copenhagen. 
ideally situated with free access to the 
Sound connecting the Baltic with the 
North Sea and the richest herring 
fisheries of Europe, had а rapid 
growth, 

As part of the anniversary celebra- 
tions. the Port of Copenhagen 
Authority has published a booklet 
describing and illustrating the main 
developments during the past decade. 


| 


Handling roll-on, roll-off cargo at the new D.F.D.S. ferry terminal at Sluseholmen, 
Copenhagen South. 


More money has been invested during 
that period, it is stated, than during 
any previous century. What has the 
Port of Copenhagen got for this vast 
outlay? In these 10 years traffic has 
doubled from 11 to 22 million n.r.t. a 
year. not counting railway ferries 
from Malmó and vessels calling for 
bunkers or stores, these two categories 
(1.4 million and 1.3 million n.r.t., 
respectively) being exempt from har- 
bour dues. A total of 8.5 million 
passengers a year now pass through 
the port. The depth of water alongside 
the main passenger cruise ship and 
warship quay. the Langelinie, has been 
increased to 33 ft. allowing vessels of 
up to 40.000 g.r.t. to call. while the 
oil harbour of Provestenen. off the 
cast coast of Amager, is now accessible 
to oil tanker of up to 50.000 d.w.t. 
At the same time, the main channel 
through the harbour has been 
deepened to 31 ft. allowing cargo 
vessels of up to 17.000 d.w.t. to pro- 
ceed to the industrial districts in the 
South Harbour. 

Until recently costly plans for ex- 
panding this part of the harbour and 
creating a deep water channel from 
there southwards to the Sound and the 
Baltic (and the Kiel Canal) were being 
considered. but such ideas have now 
been abandoned. The three principal 
reasons for this were: (1) road traffic 
congestion over the three existing lift 
bridges across the harbour between 
Copenhagen proper and the growing 
industrial and residential districts on 
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Amager would inevitably become 
worse if the number of ships passing 
through the bridges was increased; 
(2) the city authorities (who are repre- 
sented on, but have no majority on 
the Port Authority board) were eager 
to take over the port's right of re- 
claiming land on the Amager side of 
the port in order to create new housing 
estates: (3) the work of deepening 
the 31-Й channel through the South 
Harbour had proved more difficult 
and far more expensive than had 
been anticipated, making the idea of 
creating a new deep-water channel 
southwards from the harbour appear 
less attractive. 

Improvements in the Port of 
Copenhagen have cost some £7 million 
during the past decade. They include 
new sheds and warehouses, new float- 
ing quay and mobile cranes, new 
concrete quay surfaces to allow use 
of modern cargo-handling gear, and 
innumerable smaller, but expensive 
items. In Copenhagen this last point 
is of importance as the port authority 
is in no way subsidised either by the 
City or by the Government. Copen- 
hagen, nevertheless, has the ambition 
to be and to remain the cheapest 
major port in north-western Europe. 


Unit Loading 


The concepts of palletising and con- 
tainerisation of cargo trailers and 
semi-trailers. and of roll-on, roll-off 
vessels started at Copenhagen some 
25 years ago when the United Steam- 
ship Company (D.F.D.S.) replaced 
eight veteran steamers, each making 
one weekly round trip to ane pro- 
vincial port carrying general cargo 
handled in the usual way, with two 
smart and modern motorships each 
making two weekly round trips be- 
tween Copenhagen and two provincial 
ports with containerised cargo. In the 
‘forties and ‘fifties it was observed that 
the Americans were operating con- 
tainer services along their Atlantic 
coast and on short sea voyages, but 
very few people at the time believed 
the container system would have any 
real future over longer distances, 
simply because while in the U.S. man- 
power is the most costly item in a 
ship, in Europe space is still more 
expensive—or was. 

During the past five years the work- 
ing of the United Steamship Com- 
pany's container system has been 
thoroughly reappraised and as a re- 
sult the first tentative step to estab- 
lish a roll-on. roll-off service with 
Britain was taken some five years ago 
with the inauguration of the "Ferry 
Master Line" from the Copenhagen 
south harbour to London. Plans on a 
somewhat larger scale were also being 
made by the board of the Copenhagen 
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Aerial view of the new D.F.D.S. roll-on, roll-off ferry termi 
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: at Sluseholmen, 


Copenhagen South. 


Port Authority, and in the autumn 
of 1965 it was decided to provide 
permanent quays for roll-on, roll-off 
traffic on the Sluseholmen in the south 
harbour. At the same time, similar 
arrangements were made in the 
Tuborg Harbour, lying just north of 
the Port of Copenhagen, but outside 
the authority's boundary. 

On the Sluseholmen the United 
Steamship Company had some years 
earlier (in 1961) leased some 20,000 m° 
of land to accommodate their vessels 
carrying general cargo from London, 
pig iron from Antwerp. and Carlsberg 
beer to London. A further area of 
40.000 m? was subsequently reclaimed 
and here a modern terminal with ware- 
houses, canteen, marshalling area, etc. 
has recently been created. There are 
two quays with 23 ft depth of water 
alongside, one being designed for 
vessels carrying bacon to England in 
refrigerated semi-trailers, the other for 


ships carrying Carlsberg beer to 
England in trailers. The system is 
working very smoothly and is 


currently being extended to accommo- 
date a new double-decker bacon ferry, 
the m.v. Stafford {a sister ship to the 
Somerset running from Esbjerg to 
Harwich). Beer is now being exported 
to the U.K., Belgium and France, 
piece-goods are sent to Antwerp, 
Rouen/Paris and the Western Medi- 
terranean and cars and tractors from 
Britain are being imported to Den- 
mark. ali through this modern in- 
stallation the total turnover of which 
is calculated to be 250,000 tons a year. 

In the northern part of the harbour 
similar works are being carried out. 


In both cases the v' 
to avoid as far as i 
sity of transportin: 
goods through th- 
the city in order to 
In the north, the 
havnens Oestkaj" : 
some 2,130 ft nort: 
6 in of water alor 
the new quay area <. 15 hectares has 
been reclaimed. >: three ferry 
berths have been provided, one with 
a ramp for disci 2zing imported 
motor cars, the twc others with ad- 
justable landing bridges for cars, 
trucks, and semi-traiiers. The Port 
Authority have erccicd a large ter- 
minal building common to all the 
ferry companies using this quay— 
Lion Ferry (Grenaa-Halmstad-Copen- 
hagen and  Halmstad-Copenhagen- 
Travemiinde), Norway-Copenhagen 
Line (Brevik-Copenhagen), and Finn- 
lines (Helsinki-Copenhagen-Trave- 
miinde). 

The next step will be a further ex- 
tension northwards of the same quay 
and the creation of a new harbour 
basin, the “Ferry-Port North”, with 
space for new ferry and roll-on, roll- 
off services, notably the new 8,160 
в.г. passenger and саг ferry Finlandia 
of the Finnish Steamship Company. 
Helsinki—the biggest passenger vessel 
on the Baltic. Work is in progress 
and will be finished next year. 

Apart from the facilities mentioned 
above, new roll-on, roll-off berths are 
also being built to serve Danish in- 
terior traffic, especially between 
Copenhagen and the island of Born- 
holm. 


iective has been 
csible the neces- 
st quantities of 
ntral parts of 
h the quaysidc. 
Kalkbraenderi- 
been extended 
» rd, with 24 ft 
and behind 


20 JuLv 1967 


Shipping World & Shipbuilder 


‘WINSTON 
GHURGHILL’ 


New DFDS Flagship 


Tne largest passenger vessel in the 
Danish flect and flagship of the United 
Steamship Company (DIDS) of 
Copenhagen, the Winston Churchill 
entered her owners’ Esbjerr-Harwich 


service last month following ^ special 
voyage to Greenwich, оп ^ River 
Thames, where she wa: icially 
named by Baroness Spence rchill. 
On the North Sea route t' поп 
Churchill has joined th апа, 
completed т 1964, and wi: se two 
modern ships in service voyage 


time has been reduced to ours. 


Experience gained in th: ‘gn and 
operation of the sligh!: smaller 
England was employed п. design 
of the Winston Churchill. m keel- 
laying to completion Г 5 tech- 
nicians closely supervised i. construc- 
tion of the ship at the Can. 7 Navale 
del Tirreno e Riuniti at Rix: Trigoso, 


Genoa. The vessel was virtually com- 
pleted prior to launching on April 25 
last and was able to put to sea a few 
days later. Final technical trials were 
carried out on the delivery voyage 
from the Mediterranean to Esbjerg. 


b. 


NER 770 NER 
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The Winston Churchill is a two-class 
ship with accommodation for a total 
of 462 passengers— 124 first-class, 274 
second-class and 64 in special group 
cabins. Public spaces include first- 
and second-class lounges, bars and 
restaurants. Available to both classes 
is a night club with bar and a copper 
and steel dance floor. Other features 
include shops. bureaux and a child- 
ren's playroom. There are passenger 
lifts between the car deck and all 
accommodation decks. A feature of 
the ships décor is the use of large 
glazed bulkheads which integrate the 
various public spaces and provide an 
"open plan" treatment to the interior. 
The designer responsible for the ship's 
internal decoration and furnishing was 
Kay Korbing who carried out similar 
work in the England and there is a 
basic similarity in the interior design 
of both ships. The aim has been to 
provide an elegant Danish treatment 
which is both restful and luxurious. 

To meet the ever-increasing demand 
for car space, the Winston Churchill 
has a large car deck for about 180 


3 
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Principal Particulars 


Length o.a. 459 ft 3 іп 
Length b.p. 410 ft lin 
Breadth. moulded 67 ft 3 in 
Depth to А deck 44 ft 3 in 
Draught 18 ft 2 in 
Gross tonnage .. 10.000 

Net tonnage 5.000 

Machinery output 15,500 ihp 
Service speed 23 knots 
vehicles (about 80 more than the 


England). Bow and stern doors pro- 
vide drive-on, drive-off facilities and 
in the centre line of the deck there is 
sufficient headroom for lorries (т- 
cluding articulated units), trailers and 
coaches. Hinged hanging decks рго- 
vide additional space for private cars. 
The new semi-refrigerated trailers for 
the transport of Danish bacon can also 
be carried on the car deck. In addition. 
palletised and containerised cargo can 
be loaded and discharged by special 
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Futuristic ships take shape. 


Shipbuilders of the world now 
agree: Technology no longer re- 
cognizes any limit to the size of 
prospective vessels. 

The first 200.000-ton dw tanker is 
in operation, 300.000-tonners have 


been ordered, 600.000-tonners are 
seriously contemplated and the 
1,000.000-ton tanker is no longer а 
mere vision but a challenge to 
leading competitive yards. Among 
these Kockums. of Malmo, may be 
reckoned. 


Founded in 1840 and shipbuilders 
since 1870 this Company has com- 
pleted nearly 500 vessels of 5.6 
million tons in total. Repeatedly, 
its building facilities have been re- 
modelled to meet demands for ever 
larger vessels. Two 116.000-ton 
tankers delivered in 1966 marked 
а European record in tanker con- 
struction. Nevertheless the Com- 
pany is now on the threshold of a 
further epoque fully in line with the 
million ton challenge. 


By mid-1968 we shall have in opera- 
tion a new building dock, 1.330 
feet long and wide enough to ac- 
commodate virtually any realistic 
mammoth vessel. The associated 
welding shop will be served by 
lifting equipment including a gantry 
crane of 800 tons capacity. Every 
measure conducive to low building 
costs and speedy deliveries will 
be taken, 


We are convinced that these ar- 
rangements will prove highly at- 
tractive to our overseas clients. 
Projects for large oil tankers, lique- 
fied gas tankers, bulk and bulk/oil 
carriers are available for immediate 
negotiations. 


KOCKUMS| 


9Р1 


JopynqdnjS P pom Suiddiys 


1961 Anf oc 
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ships’ trailers. Below the vehicle deck 
is an insulated cargo compartment 
with a capacity of 33,000 cu. ft. for 
the carriage of frozen fish. 

The propelling machinery of the 
Winston Churchill comprises two 
Nngle-acting turbo-charged 10-cylinder 
ltalian-built Burmeister and Wain 
diesel engines with a combined output 
of 15,500 ihp at 170 rpm. Each main 
engine transmits 7.750 hp through the 
shaft to a three-bladed propeller. The 
auxiliary engines consist of four turbo- 
charged air-cooled — seven-cylinder 
Italian-built B and W diesel engines, 
each producing 645 bhp at 514 rpm 
and each coupled to a 560-kW genera- 
tor. 

For increased manocuvrability a 
bridge-controlled KaMeWa bow pro- 
peller of about 1,000 hp is provided. 
The vessel is equipped with Sperry 
stabilisers also operated from the 
bridge. The installation weizhs about 
50 tons and is powered by two motors. 
Each of the two fins measure 34.9 
sq ft and from the neutri! position 


they can be turned 20 .. up or 
down. When the ship is :' ©! speed 
each of the fins can exe: ressure 
of more than 28 tons. Jouble 
gyro installation regist aeeling 
angles and rolling speci; > i auto- 
matically regulates the 'raulics 


which actuate the shafts ans. [n 


calm weather the fins : tracted 
into the side of the hull. 

Safety precautions are c nerous 
scale. Eight main watertic. 'kheads 
divide the hull into ni ompart- 
ments; there are 13 wate, t sliding 
doors in the bulkheads v. | can be 
closed electrically from bridge. 
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First-class lounge and bar, looking aft. 


The ship is also divided into fire zones 
separated by 37 remote-controlled 
fireproof doors. The other principal 
protection from fire is an automatic 
sprinkler system. All ventilation ducts 
incorporate built-in fire dampers and 
all ventilators can be closed from the 
bridge. 

The vessel is fully air-conditioned. 
In lounges and other large public 
rooms low-pressure systems are used. 
Cabins have medium-pressure systems 
with individual heating. The plant is 
balanced for an outside temperature 
down to 4 deg. Fahr. and simultane- 
ously an inside temperature of 72 deg. 
Fahr. In the passenger and crew 


Vehicle deck, showing ane of the new bacon trailers and a shipment of export caravans. 


cabins air is changed eight to 10 times 
an hour, while in the lounges the air 
is changed 12 to 15 times an hour. In 
the galley it is changed every minute. 

There are “cooling ceilings" in the 
first-class lounge and restaurant—an 
innovation first used in the England. 
Air is constantly blown from ducts in 
the ceiling, ensuring a pleasant tem- 
perature without passengers noticing 
the source of the cooled air. 

The Winston Churchill is equipped 
with considerably more than the 
statutory amount of life-saving equip- 
ment. The eight glassfibre lifeboats 
will hold a total of 572 persons and, in 
addition, there is a number of self- 
inflating life rafts each holding 20 
persons. 

The crew number about 113, made 
up of 76 catering staff, 21 deck crew 
and 16 engine room personnel. 


New Terminal Facilities 


At Esbjerg passengers use the new 
terminal which was officially opened 
on June 1 last. Passengers with their 
own cars use drive-in check points for 
Customs and passport examination 
and there is a large marshalling area 
for cars. Passengers arriving by train 
walk under cover into the terminal 
building. Customs and passport exami- 
nation takes place on the first floor 
of the terminal where there is also 
a cafeteria. Having cleared Customs 
passengers walk along steel and glass 
enclosed "fingers" straight on to the 
ship while their baggage is transferred 
by conveyor. At Parkeston Quay. 
Harwich, an imposing new terminal is 
under construction by British Rail. 
Part of an £8-m. development scheme, 
this is due for completion next year. 
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Shiprepairing 
BUILDING BERTH FOR SHIPS 
UP TO 350 ft. LENGTH. 
SHIP-, ENGINE- AND 
BOILER-REPAIRING. 
FLOATING DOCKS FOR SHIPS 
UP TO 420 ft. LENGTH. 


AGENTS FOR MESSRS. CLARKE CHAPMAN & CO. LTD, 
LICENSEES: SCHAT DAYITS LTD. 


AARHUS FLYDEDOK 0G 
MASKINKOMPAGNI $ 


AARHUS C - DENMARK - TELEX: AARHUS 4262 
TELEGRAMS: FLYDEDOKKEN AARHUS 
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SA М | - $МА К. Е | keeps 


plumbing clear and running 


Clears round traps and bends at 
the turn of a handle—carried by 
shlps of the Royal Navy, great 
passenger Ипез, oil tanker lines 
and merchant navies. 


> 


27 S 
SANI-SNAKE 


CHARLES C. GREY (SANESNAKE) LTD. | 
20/21 Tottenham Mews, London, W.! Tel: MUSeum 9145 


Ref. No. A 1082 


SHIPBROKER—SHIPOWNEZ—AGENT 
Managing Owner for ||! 5 oasters 
Telegrams: DOEHLESHIP То. one: *36 26 46 


Codes: New Boe After offic 
Talex: P. Dohle 86 32 02 
ea 14666 Н. Langowski 66 57 93 


^. Holck 87 17 09 
ilartwig 54 32 30 


Ref. No. A 1081 


WILHELMSEN LINES 


„= Speedand Secvice" 
Frequent and Regular Sailings 
belween 
The Baltic - Scandinavia - Connecticut - U.K. 
and 
U.S.A. - Mexico 
South & Port. East Africa - Australia 
*New Zealand - Red Sea - Middle East - India 
Pakistan - Burma - Ceylon - Thailand - Malaysia 
Indanesia - Philippines - China - Korea - Japan 
Also: U.S. A./Far East - U.S. А. / West Africa 
and U.S.A./Middie East 


Refrigerated Space - Passenger Accommodalion 


WILH. WILHELMSEN 
OSLO-NORWAY 


WORLD WIDE CARGO SERVICES 
ЕЙ 


Ref. No. А 1667 
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DIESEL ENGINE 
PROGRESS IN DENMARK 


Report from Burmeister & Wain 


ALTHOUGH ?::-meister & Wain, the 
Danish shi? and engine builders 
have suffer : a severe setback in 
the closin; “own of their Copen- 
hagen ship ..:d, they are very active 
in their . igine works both in 
Copenhacg:? and at Holeby. In 
Copenha: _:. the two seven-cylinder 
980 mm Боге engines which are to 
be instalicd in the two 151,000 d.w.t. 
tankers being built at the Rosen- 
berg shipyard in Stavanger for Sig. 
Bergesen d.y. & Co., are now under 
construction in the test shop. 

The first of these large-bore engines 
is expected to be completed by the 
end of September, and should be run- 
ning on test in October. The B. & W. 
two-stroke crosshead engines of 84, 74 
and 620 mm bore have been slightly 
altered in design and, at the same time, 
up-rated. The first result of the in- 
creased cylinder output has been that 
а shipowner, who had a seven-cylinder 
type 74-VT2BF-160 engine on order, 
has now changed this order to a six- 
Cylinder unit of the new K74EF type. 


Four-stroke Engines 


‚ Production at Holeby today con- 
Sists almost entirely of four-stroke 
auxiliary and propulsion engines. 
Among the latter there are two sets 
ba construction, each consisting of 
260. 12`суНи4ег V-type engines of 
26-м bore and 400 mm stroke, type 
Sister BF-40V, One set is for the 
foung Ship to the Skagerak, which 
for ёге last year, and the other is 
L етгу which is being built for 
Vesse Fredrikshavn Ferjen. Both 
Aalbo, are under construction at the 

T& Shipyard, In addition to the 


8 the crankshaft into à K98FF type engine bedplate. 


Lowerin: 
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В. & W. main engines they will also 
have В. & W. auxiliaries. 

Two sets of twin T23HU engines 
аге being built for the Danish 
Ministry of Fisheries. The T23H is a 
new four-stroke in-line engine with 
turbocharging and air cooling. having 
a cylinder bore of 225 mm and a 
stroke of 300 mm, They are being 
produced in five to eight cylinder units 
with outputs from 610 to 980 bhp 
in continuous service at 800 rev/min. 
Each of the two vessels on order will 
have two eight-cylinder engines driv- 
ing the propeller shaft through gear- 
ing at 350 rev/min. 


New Engines 


The first engine of the U45H type 
is under construction at Elsinore Ship- 
yard. one of the B. & W. licensees. 
Two of these new engines, which have 
a bore of 450 mm and 540 mm stroke, 
will be installed in a twin-screw ferry 
ordered by the Danish State Rail- 
ways. for service between Redby and 
Puttgarten. Each of these engines is 
rated at 5,000 bhp in continuous ser- 
vice at 450 rev/min. 


B. & W.'s Electronic Data Processing 
Department 


An integrated data processing sys- 
tem that includes production plan- 
ning. production follow-up, payroll 


Large-bore type K98FF diesel engine being assembled on the test hed at the B. & W. 
works in Copenhagen. 
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Pressure testing cast frame sections for a 10-cylinder (уре 04517 
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. meister & Wain 


engine of 450 mm. bore and 540 mm. strol: 


calculation. budget reports, statistical 
reports and inventory control is now 
being implemented. Extensive calcu- 
lations for shipbuilding and design. 
and construction of diesel engines. 


provides another of application. 


Character Storag 


The UNIVAC 
tem includes а cei 
with a 393,216 ch: 
The one charactec 
third of a micro-. ‘па. There are 
also drum storage и: each of which 
can store 9.5 п: поп characters. 
Access time for six drum-stored 
characters is 17 inilliseconds. In 
addition, there are six magnetic tape 
units which can read and write 180.000 
digits per second. Also. мо UNIVAC 
1004 computers operating as satellites. 
including card reader (600 cards per 
minute), line printer (600 lines per 
minute), card punch, paper tape 
readers, paper tape punch and two 
magnetic tape units. 

The capacity of the computer in- 
stallation is increased by simultaneous 
operation, it being possible to carry 
out, at the same time. a main pro- 
gramme and up to 20 parasite pro- 
grammes which expedite the output 
of data from previous programmes 
and the input of data for subsequent 
programmes. 

THE twin-screw ferries for the 
Redby-Puttgarten service are ех- 
pected to be in service by the end of 
May, 1968. They will have a dead- 
weight of 1,850 tons and a speed of 
17 knots. There will be space for 150 
cars and 1.500 passengers, plus 12 
large railway wagons. Carrying cars 
only, the capacity will be 275-300 cars. 


compuler sys- 
processing unit 
°т core storage. 
-255 lime is one 
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PRESENT-DAY PROBLEMS IN THE 
LIGHT OF HISTORICAL DEVELOPMENT 


Methods for 


improvement 


By Erik Heirung* 


IN THE past the task of the shipping lines was limited 
to the tronsportation of goods across the sea, their field 
of operstions was from quayside to quayside, and to 


some — stent this still applies. What happened to the 
2006, on the quays has hitherto been outside the sphere 
of : crest of the shipowners. 


из was a fully valid limitation in its day, but times 
h е changed since then. Competition from road transport, 
_ailways and airlines, and more recently from container and 
ferry traffic; has established the door-to-door concept in 
which maritime transport is only a minor link. If sea trans- 
port cannot be fitted in as an integral link of the transport 
chain, we know from the many cases which have occurred 
tat it may suffer drastic change (container transport or ferry 
t nsport) or even be eliminated altogether. 

“Уе, as a shipping line, are today іп an entirely new com- 
D ‘иче situation in which we must either seek to adjust to 
th асуу circumstances or create for ourselves circumstances 
w -h are so attractive to our customers that they will prefer 
wl^t we have to offer. 

suring the last few generations it has been customary to 
distinguish between internal and external transportation. 
Today this distinction is in the process of being wiped out. 
There is now full agreement that preparation for external 
transport must be made at the final stage of the production 
line or as a part of the normal warehouse despatch routine. 
In the same way it is also quite normal for the transport 
1715 used in external transportation to be designed to fit 
into the recipients’ interna! transportation system. 

It is evident that the sphere of responsibility of the ship- 
ping lines previously had a somewhat limiting effect upon 
efforts towards total rationalisation of the whole transport 
chain, The principal reason for this is that to extract the 
full usefulness of modern pallet and fork truck techniques 
(the unit load technique), certain preparatory work and 
attendant costs are entailed in order to build up a transport 
unit which can pass through all stages of the transport chain. 
Unfortunately it is only in rare cases that the shipper is 
able to recover all the cost of the building of unit loads, 
While all the other links are ensured considerable reductions 
ОЁ their transport costs at no expense to themselves. 

From the shipowner's point of view it is therefore evident 
that When going in for mechanisation an effort must be 
Made to gain control of as much as possible of the transport 
Chain, Palletisation costs are recouped in later links— 
Principally in discharge and delivery operations. 

OWever, it is not entirely easy for а shipowner to offer 
90r-to. door transport on a large scale. For one thing it 
э require enormous effort of organisation, for another 
-Sreat deal of capital would be needed and finally it might 
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easily lead to conflict with one's own forwarding customers. 
In order to attain any measure of success an effort must be 
made by means of freight tariffs, handling charge policies, 
rebates etc., to lay a foundation for a linking-up of trans- 
portation, so that the customers—either the shippers or the 
receivers—will find it worth while to ship unit loads. 

We take it for granted that it is unnecessary to emphasise 
here that the unit load system is the only form of maritime 
transport that will be viable in the future. What form the 
units will take may be a matter for discussion, but there is 
no doubt at all that loose stowage as we know it today will 
disappear in the course of a very short time. And we cannot 
afford quay palletisation either. 

When discussing the rationalisation of maritime transport 
we must necessarily consider the cost structure of ship 
operation. At one time great importance was attached to 
fuel consumption but today this is a minor factor. Even for 
our Pacific Service ships the cost of bunkers is only 6 per 
cent of gross freight receipts, and for short-service vessels 
fuel consumption may be as low as 3 per cent. In the future, 
however, it will probably be found economical to have faster 
ships, in which case fuel, consumption will again assume 
greater importance. 

Looking at running costs per day, and perhaps even more 
important, at the structure of costs per day. it becomes 
regrettably apparent that there is a well-defined limitation 
of the amount to be saved in this field. We can take as an 
example our so-called Kaldnes and Kristiansand ships. Their 


Truck-to-truck discharging through side ports of the * Black 


D ds 
i » at Millwall Dock. London. By this technique upwar 
t iiie tons of unitised cargo can be discharged in one day. 
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running costs per day are in the region of kr. 3,500 and 
2,150, respectively. 

Going now to the structure of costs per day, we see that 
pay and other crew costs account for 55 per cent of total 
costs (this for an average ship; for the North Sea ships the 
crew costs will relatively be still somewhat higher). Overtime 
accounts for 25 per cent of crew pay and 121 per cent of 
total costs per day. 

Unfortunately, much of the overtime is worked in con- 
nection with port calls and there is little to be done here. 
Some of the overtime is also worked in connection with 
assistance in loading and discharging, and in this field there 
must be room for some improvement if the cargo is shipped 
in well-prepared units which demand less shoring work; at 
the same time this would also reduce time in port and con- 
sequently also the amount of overtime necessary. 

In the field of maintenance and supplies, there is re- 
grettably little that can be done as regards engineroom 
stores, lubricating oils, deck stores and spare parts. Repairs, 
which account for 22 per cent of the maintenance costs 
but only 6 per cent of the total costs per day. can be 
influenced to some extent. and we do our level best to 
economise wherever we can, but unfortunately this has 
little effect on the total costs. Other expenses, for classi- 
fication, insurance and dues, are extremely difficult to re- 
duce. 

However. if we consider loading and discharging costs 
(and here we should not limit ourselves to costs involved 
in getting the cargo into and out of the ship, we should 
also include the reception and delivery of cargo) we will 
find that these costs—to take Rotterdam/Hamburg as an 
example—are close to 50 per cent of the total freight. 
Calculating this on a day basis we find for Hamburg (M.S. 
Barok) Кг. 5,300 and for Rotterdam kr. 4,200, figures which 
are higher than the average running cost per day. 

In the case of Hamburg. the "Umschlagsgebühr" is not 
included, on a day basis this totals at least kr. 1,500, but 
is charged direct to the goods. 

With the speed at which developments occur today, 
interest and depreciation should be taken to be 15 per 
cent. In the case of the Kaldnes ships we can work on 
the basis of about 12 million kroner tied up in ship and 
equipment; i.e. 1.8 million kroner per annum or about 
kr. 4,900 per day, a figure which is considerably higher than 
the running cost per day. 

Considering these factors it should be apparent that if 
we are to operate profitably we must concentrate upon 
the reduction of costs in the loading and discharging sector, 
and upon increasing receipts. The latter can be effected 
by increasing freight rates (unfortunately this is often 
impossible because of competition) or by obtaining greater 
utilisation of the ships through a reduction of time in port. 

Both these possibilities, reduction of handling costs and 
utilisation of tonnage. bring us back to the unit load. This 
is the crux of the whole of our complex of problems and 
we should like to discuss it further. The way we see it, 
it is not enough to offer door-to-door transport. We must 
make it our business to be thoroughly acquainted with 
the whole transport complex, transport packaging, transport 
insurance, problems of internal transport at either end 
of the transport chain, short shipment, damage, transit time, 
checking and feeder transport. 

It should be unnecessary to state that our livelihood de- 
pends upon the sale of our services, and that our salesmen, 


our agents, must have a thorough knowledge of our pro- 
ducts. 

It is now 13 years since Fred. Olsen & Co. started 
mechanising, but the degree of unitisation achieved up to 
now is surprisingly small. On the other hand it is quite 
astonishing to see the results attained in the course of 
the last six months, after we started our campaign of sale 
at the technical level. Naturally, it may be said that the 
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The new “P” shed at Millwall Dock is an example of the new 
modern terminals suited to advanced methods of mechanical 
cargo handling. 


time is now ripe and that the snowball has started to roll 
on its own. However, we do not think this is the right 
explanation. We prefer to believe that the reason is that 
our technical salesmen have a far better knowledge not 
only of our own product (mechanical handling) but also 
of our customers' transport problems, than our commercial 
salesmen. 

This state of affairs of course, is not peculiar to shipping. 
И we look at other enterprises—office сортеп firms, 
machine tool agencies, manufacturers of nsport equip- 
ment, we find that salesmen in the comi cial sense are 
practically non-existent. These concerns employ sales 
consultants, as а rule highly experience: — -cialists. who 
all have a thorough knowledge of their p! . ts. 

At this stage we should like to mentior cargo struc- 
ture which in itself is the reason why F! Olsen & Co. 
have gone in for small units and side p rather than 
big containers. Norwegian export cargo ;on-container 
cargo and consequently if we were to go ‘ог containers 
our traffic would be very ill-balanced, wi: И the prob- 
lems this would bring. Further, import iv. "ic is largely 
composed of small shipments, which mean ihat the con- 
tainers would have to be filled in the losing port and 
emptied in the discharging port which wouid entail enor- 
mous expense. 

Another fact that should not be forgotten is that the 
capital costs for container operation are far higher than 
for our pallet operation, and this is of no small consequence 
when a choice is to be made. We should also like to men- 
tion that with our pallet and side port operation the possi- 
bilities are unlimited provided we are ensured well-made 
units and that all operations are well planned. Our present 
record for discharging was attained on one the Kaldnes 
ships, 213 tons of salt being unloaded in one hour. Un- 
fortunately, our average output for longer periods is only 
50-70 tons per side port hour. 

The primary reason why we have not yet attained our 
aim of 100 tons per side port hour are to be found in 
organisation and planning. The cargo is not ready when 
loading commences, units are poorly constructed, there is 
a lack of fork-truck drivers. fork-truck transport distances 
are too great and so on. In this connection we should 
like to ask our agents to do their best in future. Our 
experience clearly indicates that as soon as we are able 
to streamline our operations, loading and discharging costs 
sink to a level at which they are no longer of major con- 
sequence, Unfortunately, this happens all too seldom. 

Finally, we should like to repeat how important we 
consider technical sales work to be. Our ships are built 
for unit loads which can travel unbroken from shipper 
lo receiver. How successful our efforts to attain profitable 


operation will be in future, will depend entirely upon our 
technical sales efforts. 
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WOMEN WELDERS 
IN NORWEGIAN 
SHIPYARD 


A SHORTAGE of male workers has led A/S Bergens 
Mekaniske Verksteder, shipbuilders, to recruit women as 
electric welders. thus becoming the first shipyard in Norway 
to engage female workers. The first women came to the 
yard in the autumn of 1965, temporarily as an experiment; 
but this turned out so satisfactory that today there are 11 
female workers at the BMV shipyard. After an initial train- 
ing course in welding and burning, which lasts about three 
weeks. they work for about six months as assistant welders. 
They ‘о then given a more advanced course in welding 
and th outlines of shipbuilding. 

O^. of the 11 female workers at the Bergen shipyard is 
Inr . Karin Stokkereit, aged 22, who has been employed at 
th: shipyard for about 11 months and is getting along very 
v И. Before joining BMV Inger Karin was working as а 
waitress, but she says that she finds shipyard work more 
interesting and varicd—furthermore she earns higher wages 
in the shipyard. BMV's personnel manager, Dir. Gunnar 
Stolen, says that experience at the yard has shown that the 
women are doing their job as well as any man. It is of 
interest to note that the first female worker to be employed 
at the Bergen shipyard is at present studying in the U.K., 
in Sunderland. to be a naval architect. 


One of the female welders at the BMV shipyard. Her blond hair 


is worn inside the helmet when she is working. 
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Norwegian Designed Decca 
Receiver 


A Norwegian electronics company has developed a new 
navigational aid instrument capable of receiving and re- 
cording signal transmissions from existing Decca chains. 
Standard Telefon og Kabelfabrik A/S have stated that the 
development of the new receiver started when the British 
Decca concern granted licence production of its receiver 
apparatus in Norway to Kongsberg Vaapenfabrik. Patents 
are pending for Standard’s receiver, the so-called NARLOF 
(Navigational Receiver Low Frequency), which will be 
ready for delivery by August. Standard is expecting con- 
siderable exports of NARLOF receivers through its asso- 
ciation with the American ITT concern. 

The producers claim a very simple design in their 
NARLOF receiver, which is also simple in manipulation 
owing to use in the equipment of transistors and introduc- 
tion of a digital technique with regard to “lane” readings 
by which system the navigator is able to plot his position 
in special charts. The NARLOF is also small in size which 
is an advantage when installed in fishing vessels or other 
ships with little room to spare for the many navigational 
aid installations. 


Shipping Research Services 


A Norwegian shipping company and two of the country’s 
largest shipbuilders have responded to a growing inter- 
national demand for advice within shipbuilding, ship utili- 
sation and the building of shipping facilities by forming a 
Shipping Research Services A/S (SRS), charged with making 
technical and administrative know-how available on an 
international basis. Drawing on the big fund of experience 
accumulated in this field by the shipowners Fred. Olsen & Co. 
and the Akers Group of shipbuilders and Bergens Mekaniske 
Verksteder A/S, the SRS consultancy firm offers advice 
and know-how to companies engaged in the building of 
ships, oil drilling rigs and other large floating structures. 
On the SRS staff are highly qualified specialists in manage- 
ment, data processing and operational research. Co-operat- 
ing with associated companies, SRS can at any time form 
a team of skilled engineers and technicians for any project 
within the field of shipping and shipbuilding. 


Norway Launches Largest 
Gas Carrier 


With the launching of the Mur:dogas Rio for Norwegian 
owners—a 19.000 m? fully refrigerated LPG/carrier—Moss 
Vaerft & Dokk, South East Norway, is nearing the com- 
pletion of the largest vessel of this specialised type yet to 
be added to the Norwegian merchant marine, the world's 
fourth biggest. The new vessel is the Moss yard's third fully 
refrigerated gas carrier and its fifth. LPG/tanker. These 
builders have another eight LPG/tankers on order, repre- 
senting a total value of about 250 million kroner (12.5 
million sterling). Cargo capacity of the Mundogas Rio is 
about 10,800 metric tons of propane or about 7,600 metric 
tons of ammonia (the built-in tanks being 98 per cent full). 

The ship's eight independent deep-well discharge pumps 
unload her maximum cargo in about ten hours. The ship 
is constructed to meet the requirements of Det Norske 
Veritas for the highest class № 1A1-F-Is-C "Tankship for 
kondensert gass.” to the requirements of “Skipskontrollen 
for unlimited service and also to the requirements of the 
U.S. Coast Guard for traffic in American ports. 
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Largest Swedish-built Diesel Tanker 


THE LARGEST  diesel-driven 
tanker yet built in Sweden has been 
delivered to the Norwegian ship- 
owners A/S Athene (Jorgen Bang) 
of Kristiansand. This vessel, 
"Afrodite, 96,875 d.w.t., was con- 
structed by Kockums Mekaniska 
Verkstads AB, of Malmo, and is 
the third in a series of five tankers. 
The first two ships were steam 
turbine driven. Mainly due to the 
new loadline regulations the dead- 
weight of the ‘Afrodite has been 
increased by 3,625 tons over her 
two sister ships. Special features of 
the new ship are a very prominent 
bulbous bow and  diesel-driven 
cargo pumps. 

The Afrodite is of all-welded con- 
struction with accommodation aft and 
fitted with a bulbous bow of 24 ft 
111 in diameter (7.60 m) which ex- 
ceeds the perpendicular length bv 
17 ft 4$ in (5.30 m). The stern and 
cargo tanks are of 27 kp;cm* yield 
stress steel. There are four centre and 
10 wing tanks, No. 3 wing tanks being 
used for water ballast only. The cargo 
oil piping system is of the conven- 
tional type. with the butterfly valves 
hydraulically operated from controls 
on deck and in the pump room. 


Cargo Handling 


For handling the oil cargo there 
are three 2,700-ton/hr JMW pumps, 
powered by diesel engines and the 
third by a steam turbine. There are 
also a 1.300-ton/hr electrically-driven 
JMW/Thrige ballast pump. two 
vertical Gothia 300-ton/hr reciprocat- 
ing stripping pumps, and two 
Kockums 190-ton/hr ejectors. The 
cargo pump diesels are direct-coupled 
16-cylinder four-stroke V 16А/14.5 
type engines of Hedemora-Pielstick 
make, each rated at 1,680 bhp at 
1,500 rev/min. They are located in 


Principal Particulars 


Length o.a. 

Length b.p. ES 

Breadth, moulded 

Depth, moulded 

Draught ‚ 

Deadweight at above draught 


Deadweight at 38 ft draught as 
Gross tonnage .. 

Cargo capacity . 

Ballast capacity 

Bunker capacity 

Machinery output 

Speed, fully loaded 

Speed, in ballast 


the engine room, run on diesel oil and 
have separate exhaust pipes leading to 
the funnel. 

This form of pump drive is claimed 
to bring about considerable saving by 
reducing the steam consumption from 
the boilers by about 50 per cent. H 
would also be possible to connect a 


869 ft 11 in 
830 ft Oin 
127 ft 9 in 
59 ft бт 
45 ft 6l in 
96.875 10: 

76,575 to 

ss E 
4.100.780 ft^ 

18.689 t 

4,992 t 

23,000 t 

16.8 | 

18.31 


265.15 т 
252.98 m 
38.94 т 
18.14 т 
13.88 m 


6.050 m* 


standby generator to 
the diesel engine. anu .is could be 
run while the vessel at sea, thus 
dispensing with the usu.:: diesel alter- 
nator sets. In the Afrodite these are 
in any case not used at sea. for 
reasons given in a following para- 
graph. 
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ropelling machinery consists 
Post Kockum-MAN type 
KZ 86/160 E type diesel engine 
having a continuous rating of 23.000 
bhp at 118 rev/min and 80 per cent 
turbocharging. The exhaust gas from 
the turbochargers enters a Kvaerner- 
Thune combined boiler/silencer 
located on the upper platform in the 
engine room. The five-bladed propeller 
has a diameter of 6,700 mm and 
4.610 mm mean pitch. 
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The above mentioned boiler has a 
heating surface of 8,500 ft? (790 т?) 
and generates 6 tons/hr of super- 
heated steam at 245 deg C (473 deg F) 
and 7 atm. at normal engine speed. 
The steam from this boiler is fed to 
a turbo-alternator set which alone will 
meet all normal electrical require- 
ments at sea, thereby making it un- 
necessary for the diesel-alternators to 
be run at sea. 


‘E. М. WRANGELL’ 


wedish Shipyard’s Largest Ship 


TE OIL TANKER 'H.M. 

"angell', built by Oresundsvarvet 
1B, of Landskrona, for Skips A/S 
Corona, Haugesund, Norway, is the 
largest vessel to be constructed at 
the Landskrona yard. Of 87,200 
deadweight tons she is powered by 
a 22,000 hp diesel which gives her 
a speed of 17 knots. A special cargo 
vumping system has been installed 

uch dispenses with the need of 
‹ » ventional stripping pumps. This 
is `e first vessel to be equipped 
м this new system which has 
be leveloped by а Swedish firm 
о}. «пр makers. 
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Excessive steam requirements, such 
as cargo heating, are met by a 
Kockum-built oil-fired double- pressure 
boiler capable of delivering 28 tons/hr 
of saturated steam at 12.5 atm. The 
ship's electricity supply, at 440 volts, 
3 ph., 60 cycles, is obtained from the 
640-kW turbo-alternator and two 
480-kW diesel alternator sets. There 
is also a 20-kW emergency set. 


Principal Particulars 


Length o.a. 
Length b.p. 
Breadth, moulded 
Depth, moulded 
Draught, summer 


Deadweight : 
Gross tonnage, internat. 
Machinery output 
Contract speed .. 

Cargo capacity oil 
Water ballast capacity .. 
Bunker capacity 


253.43 m 
244.00 m 
39.00 m 


831 ft 54in 
800 ft 61 іп 
127 ft 1t4in 
57ft 9 in 17.60 m 
43ft10 in 13.36 m 
87.200 tons 
41.013.35 
22,000 bhp at 115 rev/min 
17 knots 
3.660.500 ft 103,653 m° 
595,455 ft? 16861 m 
153,492 fr^ 4,346 m? 
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The vessel has been constructed 
with a bulbous bow, transom stern and 
fine lines aft with an underwater boss 
to increase the propeller efficiency. 
The cargo space is divided by two 
longitudinal bulkheads into five centre 
tanks and 10 wing tanks. The longi- 
tudinal bulkheads extend into the 
engine room in order to give extra 
strengthening aft. 

With the exception of No. 3 wing 
tanks, which are for water ballast, all 
the tanks have been built to carry oil. 
Ballast can also be carried in the four 
forward centre tanks. The tanks have 
been treated with epoxy paint in the 
bottom and underneath the deck in 
order to increase the resistance against 
corrosion. 

To prevent fire and corrosion in 
the cargo oil tanks, an inert-gas plant 
supplied by Frederiksstads Mek. Verk- 
sted having a capacity of 10.000 т: 
has been installed. The gas generator 
has been located in the engine room 
with the intakes fitted into the boiler 
flue uptake: the inert gas being forced 
by means of fans through coolers and 
washing units into the cargo tanks. 

Four JMW steam turbine-driven 
vertical cargo oil pumps, each having 
a capacity of 2.500 tons of water per 
hour, are installed in the pump room, 
which also contains an electric motor- 
driven 1,850 ton/hr ballast pump and 
two stripping ejectors each having a 
capacity of 190 tons/hr. The stripping 
ejectors are used mainly in connection 
with tank cleaning and each serve two 
suction lines. 


Tank Stripping System 


А JMW “centri-strip” 
signed by Jönköpings Mekaniska 
Werkstads AB. Sweden. has been 
installed in place of the conventional 
reciprocating stripping pumps. The 


system de- 


One of the cargo pump turbines and 
gearing. 
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PUMP CONTROL ROOM 
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Diagram showing basic layout of JMW centri-strip system. 
KEY: 
№ Separator tank 7 Vacuum valve 15 Pressore cantrol 
2 Differential-pressure trans- a Level manitor 16 Valve 
mitter 9 Shut-off valve 17 Liquid level olarm 
3 Actuator with positioner 10 Non-return valve 18 Vacuum gauge 
4 Butterfly valve 11 Vacuom pump 19 Cantrol pressure gauge 
5 Pneumatically-actuated 12 Electric motar 20 Vahe 
valve 13 Seaj-water tank 
6 Vacuum tank 14 Caaler 


principal of this system is to ensure 
that the pump speed shall be able 
automatically and smoothly to follow 
the varying suction demand as the 
oil leve! falls in the cargo tanks. The 
system also ensures that gases entering 
the suction line are separated from 
the liquid before reaching the pump 
inlet. The schematic diagram on this 
page shows how the system is 
arranged. 

The main propelling machinery in 
the H.M. Wrangell consists of a 
10-cylinder Götaverken turbocharged 
two-stroke diesel engine, type 
850/1700 УСА 100, developing 
22,000 bhp at 115 rev/min. Electricity 
at 450 volts, 60 cycles a.c. is supplied 


by three eight-cylinder Bergen type 
LSG 8 four-stroke turbocharged diesel 
generators coupled to ASEA 815-КУА 
alternators. Each diesel engine is rated 
at 1.000 bhp at 720 rev/min, There 
is also а 15 КУА 230-volt Petter/ 
Stamford emergency alternator set. 

Two boilers have been installed for 
heating the oil cargo and to serve the 
steam-driven deck machinery. These 
oil-fired boilers have been supplied 
by Svenska Maskinverken and each 
is rated at 28 tons/hr of saturated 
Steam at a working pressure of 178 
Ib/in? (12.5 kg/m*). There is also а 
Gotaverken exhaust gas waste heat/ 
silencer having a heating surface of 
1,076 ft? (100 m^). 
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UNIFORM MACHINERY 


Some points of view on 
Propelling Machinery for Container Carriers 


By Rolf Qvarnstrom 


ONLY FIVE years ago the transportation of cargo in 
containers оп specially designed ships was considered 
by mosi people as а method of shipping reserved solely 
for th: American continent. Today the situation is quite 
diff. it and even though the U.S.A. still has the lead 
іп ^. development of this technology, interest in other 
po's of the world for container traffic is much more 
¿“nounced than anyone would have expected. But И is 
i only the interest for the containers per se that 
occupies engineers: the ships for carrying them are also 
the subject of intense development in order that the 
profitability of the operation may be increased. 


The time that a conventional cargo vessel spends in port 
each year is long. often adding up to as much as three to 
five months. For the container system a drastic cut is neces- 
sary, and the target is set to a reduction of 80 to 90 per cent 
as compared with conventional cargoships. As a result of 
the shorter time in port certain aspects of the problems of 
maintenance have to be reconsidered. 


^s far as the conventional ship is concerned there is 
pierty of time for overhaul! while loading or discharging, 
aná it is merely a matter of timing the overhauls so that 
the, hey do not interfere with the vessel's operating schedule. 
The cosilion for the container carrier is, however, quite 
different. Since the relation between the time spent at sea 
and in port is so drastically changed, there will be no longer 
time Гог extensive work such as engine overhaul. It is, there- 
fore, of great importance that engine builders should be in 
a posiiion to furnish the most suitable machinery for this 
type of application. 


There are. of course, differing opinions as to what form 
the propelling machinery should take, but everybody will 


Comparison between 10,000 hp slow-speed twin-engine installation and a medium- 


probably agree that the machinery is one of the most 
important links in a well functioning container chain; and 
it is therefore believed that the following view points are in 
general applicable, independent of the design of ship, size, 
route etc. 

Manoeuvrability of the ships must be possible at all times, 
even in the event of a breakdown. This requirement can 
be met very well by the installation of two, three or four 
engines coupled to one or two propellers through reduction 
gearing. The multi-engine installation gives a very good 
guarantee of propulsion because should one engine fail it 
can be disconnected and shut down without reducing the 
speed of the ship too much. If, for example, a vessel having 
a normal speed of 20 knots cuts out one of four engines, the 
reduction in speed would only be between two and three 
knots. 

Another advantage to be gained from medium-speed 
multi-engine propelling machinery is that the number of 
auxiliary engines can be reduced, since the generators can 
be coupled to power take-off’s at the forward end of the 
main engines. One typical version of this arrangement is 
when all the electric power required while the ship is at sea 
is provided by the main engine-driven generators, and only 
one auxiliary set is installed for use in port. 

The machinery should have low height and weight and 
have small dimensions so that unbroken decks from bow to 
stern may be obtained. These requirements can be met by 
the use of geared medium-speed four-stroke diesel engines, 
which can be installed within the limits of normal deck 
height and in most cases enable the engine room to be 
shortened by moving the forward bulkhead back several 
frames, thereby giving greater cargo hold capacity. The gain 
in cargo hold volume partly compensates for the lower 
stowage factor for container cargoes. 


SLOW SPEED ENGINES 


MED. SPEED ENGINES. 


speed four-engine Nohab Polar F installation. 
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Yet another advantage of geared medium-speed machinery 
is that most engine parts are easy to handle without any 
other lifting devices than those which can be installed within 
the standard deck height. The weight of a 10.000-bhp instal- 
lation comprising four medium-speed engines coupled in 
pairs to two gearboxes is less than 100 tons, whereas the 
corresponding figure for an installation consisting of two 
slow-running crosshead engines is about 350 tons. 

Optimal propeller and propulsion efficiency is another 
requirement which can be met by geared machinery used 
in combination with controllable-pitch propellers, since this 
arrangement gives flexibility in the choice of propeller 
speeds which correspond to maximum efficiency. The lower 
fuel consumption of the medium-speed engine, 153 to 155 
g/bhp-hr, more than well compensated for the gear losses. 

Fuel oils with too high a viscosity which can cause trouble 
in service should be avoided. The use of heavy fuels means 
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that independent of the type of engine, special equipment for 
cleaning and heating the oil has to be provided. Furthermore, 
the system has to be provided with a diesel oil supply for 
Starting and manoeuvring. This additional complication 
increases the risk of trouble in operation and makes the 
automation of unmanned engine rooms more difficult. 

By using "uniform machinery". i.e. by utilising the same 
type of engine for propulsion and auxiliaries, the number 
of spare parts to be stocked on board can be reduced to 
a minimum; and if no spares are carried on board then, in 
a crisis, one of the auxiliary engines can be stripped of the 
required piece of machinery. In addition, the owner has to 
deal only with one engine manufacturer in matters of service. 
and if the generators. pumps, coolers etc., are included in 
the engine builder's supply only one company will be res- 
ponsible for all enquiries. Finally. learning the layout and 
functioning of the machinery is made easier for the crew. 


NEW SWEDISH GANTRY GRANE 
FOR HANDLING SHIP'S САЕ “OES 


A NEW form of rolling gantry crane for handling 
cargoes on board ship, in particular container cargoes, 
has been designed by Swedish engineers and will be 
built by Uddevallavarvet AB. Known as the Kaudern- 
Wadefelt rapid loader, this gantry has been designed 
to run on rails fitted along either side of the ship. A 
double boom consisting of two arms mounted on turrets 
has a crossbeam at the ends from which the wire sheaves 
and blocks are suspended. The rapid loader could also 
be mounted on the stern of a ship, in a fore and aft 
position. 

As will be noted from the accompanying sketch the booms 
can be swung through an angle of about 140 degrees, either 


Artist's impression of the Kaudern-Wadefelt rapid loader. 


picking up cargo from the quayside and |: ng into the 
ship's hold or vice versa. The turrets on v». л the booms 
are mounted can travel athwartships, аг uring cargo 
handling are placed in fixed positions at : ir the ends 
of the beams. These turrets also contain ti ichinery for 
hoisting and lowering the cargo and for ;oom swing 


movement. А cabin for the operator can be 
of the turrets if required. 

Gantry travel is by means of an electric : 
movement of the booms, hoists and turret t 
hydraulic, using dual-speed hydraulic motor; of Hägglund 
type and make. Electric current is supplies to the crane 
through a cable which can be wound on to à arum fitted to 
the gantry. The crane can be made self-supporting by fitting 
a diesel-generator. 

The gantry and the double boom are of wclded box sec- 
tions with internal stiffeners. The various parts of the gantry 
chassis. legs and beams are bolted together, as are the 
double boom members, sheave housings and turrets, thereby 
providing easily transportable units. When the ship is at sea 
the crane can be secured to the deck and the turrets located 
to suit the stowing of the double boom. 

The length of the double boom is such that when it is 
swung inboard, the far hatch can be reached without moving 
the turrets. When the double boom is swung out over the 
ship's side, the maximum reach will be about 30 ft less than 
the vessel's breadth. Until the cargo has been hoisted suffici- 
ently to clear the crane chassis and hatch coaming, no 
traversing movement is started. 

The load path during the movement of the double beam 
is practically parallel with the gantry beams. This has been 
achieved through a combination of the wire system and the 
height-length ratio between the turrets and the double boom. 
As the free length of the wire between the load and the booms 
is constantly changing, and the load is being moved side- 
ways, any tendency for the load to swing athwartships is 
counteracted. The crane can be equipped with either fittings 
for handling containers, or lifting and grabbing devices for 
various kinds of cargoes. It can also be used for handling 


pontoon type hatch covers, and can be fitted with protection 
from the weather. 


"теа on опе 


зи. While the 
el is electro- 
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SMALL SHIPS FOR CONTAINER CARGOES 


Two new designs from Finnish shipbuilders 


TWO МЕР’ designs for vessels suitable for carrying : . | 
standard- containers have been prepared Ьу the The vessel will be constructed to Lloyd's Register Classifi- 
Finnish « œ uilders Valmet Oy, of Helsinki. One vessel cation № 100 АТ Ice Class ! № LMC, and will be of all- 
will be able of carrying 79 containers measuring welded construction with longitudinal framing in the double 
20 ft | hs 8 ft. and the other will take about 200 bottom and transverse framing at the sides, with the frame 

pr: y н spacing 650 mm amidships. The web framing is built up 
саш of the same size. Each vessel will be powered and all other frames are of flat bulb profile. The bulkheads 
Буа sci engine and will be fitted with a bow propeller. will be either of corrugated construction or fitted with 


welded stiffeners. The bilge keel will be welded directly to 


Th article is in the form of a short specification for 
the shell. 


the smaller ship. 
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General arrangement of vessel suitable for about 200 containers. Length o.a. 452 ft 9§ in, max. breadth 59 ft 0 in, 


depth 32 ft 9§ in. 
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PRINCIPAL PARTICULARS 


Length o.a. 285 ft in 

Length, c.w.l. .. T Js ft in 

Length bp... oh = 2 fi in 

Breadth, moulded — .. E ft 3in 

Sections through the proposed 1.600-d.w.t. Breadth, c.w.l. js x 39 ft in 
container vessel. Depth .. e .. e 23 ft in 


Draught ёа " " 3 ft in 
Deadweight — .. Se "m 1.600 
Gross tonnage de T 2.100 
Cargo containers Me Si 79 
Machinery output Кз =» 2.130) bhp 
Trials speed .. - ET LI knots 


General arrangement of proposed cargo vessel specially designed for about 79 containers. 
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, n the accompanying drawing there 15 
ed кй will be covered by hatches having a 
o measurement of 10.200 mm by 45,500 mm. These 
covers will be of MacGregor type or similar and operated 
bv hydraulic winches. The fans for the hold ventilation 
will have a capacity of 12.300 m?/h (423,720 ft"). Forward 
of the cargo hatch there will be a movable platform 
fitted with rollers for carrying two containers below deck. 
Deck gear will include hydraulically-driven anchor 
winches with two warping ends, and an clectrically-driven 
vertical capstan with the motor on deck, having a rope 
pull of 5 ton/min at a speed of 13 m/min. The steering 
gear will be of Tenfjord (rotary-vane) type with a capacity 
of about 10 tons. A streamlined balanced rudder of welded 
construction will be litted. To improve manoeuvrability 
in port there will a hydraulically-driven bow thrust 
unit of Lips make powered by a 150-hp pump driven by 
diesel engine. 
The vessel will he propelled by two diesel engines coupled 
through gearing io а controllable-pitch propeller. Each 
main engine onsist of a Wiirtsila type 814 TK diesel 


having an . { of 1.065 bhp at 750 rev/min: they will 
Tun On nv jicsel oil and be controlled either from 
the engine 3 or from the wheelhouse. 

The red... on gearing is to be of the Renk type ASL 2 x 
$06 redi the engine specd from 750 to 250 rev/min. 
The throe hearing and flexible couplings are built into 


the го ucacn gearing. A whitemetal lined stern tube with 
Simp. ¢ oii seals at cach end will be fitted. The controllable- 


AUSSIAN FLOAT 
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pitch propeller, of Lips make, will be of Cu-Ni-Al-bronze 
with the pitch of the blades controlled by means of a 
combinator. 

Two main diesel generating sets will be installed and 
these will be of the Stork Ro 155 type direct coupled to 
Stromberg 172 kVA, 400 volt 3 phase 50 cycles alternators 
equipped with automatic starting, synchronising and putting 
on load. Each diesel engine has an output of 205 bhp at 
1,000 rev/min. 

For use in harbour a generating set comprising a Valmet 
815 DS diesel of 160 bhp output at 1,000 rev/min coupled 
to a Strómberg 100 kVA alternator will be installed. Other 
items of electrical equipment will include two 400 V/230 У, 
3 ph, 17 kVA transformers and a set of 60 Ah, 24 volt 
emergency accumulators. The main switchboard is to be 
of the dead front type. 

The bilge system will be of the single-pipe system with 
valves operated by remote control, while the ballast system 
will be of the double-pipe type, also with remote control 
of the valves. The ballast pump will have a capacity of 
75 tons/hr. For firefighting, in addition to a CO, system, 
there will be two 30 ton/hr pumps, a main line on deck 
and in the deckhouse and a sprinkler system in the accom- 


modation. 

For heating there will be a Navire Turbomat type T 140 
boiler having a rating of about 140,000 kcal/h and fitted 
with a single oil burner. Conventional hydrophore systems 
will be used for the salt water and fresh water sanitary 


systems. 


ING DOCK FOR 


FINNISH YARD 


A Fi. CUNG dock is being constructed in Russia for 
use at Helsinki shipyard of Valmet Oy. This new 
dock, will have a lifting capacity of 12,000 tons. 
has bec. ‘ered from V/O Sudoimport and will be 
built uwo the. buyer's supervision in Leningrad for 


delivery ii; 0: uzust 1968. When completed it will be the 
largest dock oj its kind in Finland and will considerably 
enhance the ship repair possibilities of Valmet, ensuring 
the docking of large tankers and even two large ice- 
breakers at one time. 

The new dock will be classified in accordance with the 
tules of the USSR Register, and will be of all-welded con- 
struction with transverse framing. Special requirements are 
that the hull shall be of sufficient strength to withstand 
the docking of short, heavy vessels, for example, two ice- 
breakers each of 6,000 tons. The load per keel block will 
be 100 tons and the maximum submerged draught 43 ft 
3$ in (13.2 m). 

Anchoring equipment will be sufficient to ensure that the 
Sock will not start drifting, even in a wind of force 10 
Beaufort. The mooring equipment will include six electric 
ma, ven .Capstans each with a pull of 17,600 lb 
sd ч; aie accompanying bollards, fairleads ctc. The 
damage ud iig be moved mechanically. To prevent 
Tubber are р Ships enter the dock heavy rollers fitted with 

Tails wil Жыш at each end. А 10-ton crane running on 
blocks а Нед оп each wall. The spacing of the keel 
ul be 4 ft 6 in (1.40 m), and the pallet blocks will 


PRINCIPAL PARTICULARS 
541 ft O in 
504 ft От 
91 ft 10 in 
115 ft 5 in 


165.00 m 
153.60 m 
28.00 m 
35.20 m 


Length o.a. 
Length. docking deck 
Breadth, between walls 
Breadth, outside walls 
Depth, docking deck to upper- 
most deck š ae 
Depth, baseline to uppermost 
deck 
Max. 
ships 


46 ft 7 in 14.20 m 


59 ft 7in 1820 m 


docking | draught for 


25 ft 7 in 7.80 m 


be moved mechanically from the top deck. 

Electricity will be fed to the transformer station at 
10,000 volts and transformed as follows for supply to 
docked ships: 

380 volts 3 ph. 50 cycles а.с. up to 440 kW 

220 volts 3 ph. 50 cycles a.c. up to 100 KW 

220 volts or 110 volts d.c. up to 100 kW . 
For use in dock there will be an a.c. supply of electricity 
at 220 volts for general lighting, 70 volts for work lighting 
and 24 volts for hand torches etc. On each wall there will 
be a fixed welding rectifier unit of 2400 А, from which 
cables can be led to 10 distribution. boxes meunted on 


the top walls. 
Ап emergency 


diesel alternator will be installed tor the 
supply of emergency power for lighting 


and control of 
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the ballast valve machinery. Steam will be obtained from 


Cranes 8/15 Ton. 
a fully-automatic oil-fired boiler rated at 8.800 lb/hr 
(4.000 kg/h) at a pressure of 114 Ib/in? (8 kg/cm’). 


Ballast tanks will be filled directly from the sea without 
the aid of pumps, and the dock should be capable of 
sinking to the required draught for taking in a ship in 
60 minutes. For raising the dock there will be six ballast 
pumps with remote control, which should empty the tanks 
in under 100 minutes. Any water remaining in the tanks 
that cannot be discharged by the ballast pumps will be 
removed by means of six ejectors each of 50 tons/hr 
capacity. The ejectors will take water from the fire-fighting 
system. 


Section at Frame 12 


Centralised Controls 


A central control room will be built in the dock's walls, 
in which there will be a large console containing all the 
necessary remote control equipment for valves, pumps, 
boiler etc. There will also be trim and list indicators as 
well as a hogging and sagging indicator. Communication 
between control room and the various machinery spaces 
will be by means of a two-way loud speaking system. There 
will be a telephone system which can be plugged into the 
vessels in dock. 


Other essential systems will include fire-fighting equip- 


ment installed in accordance with the USSR Register: air i я 
pressure, acetylene and oxygen supply, fresh water, sanitary . 
discharge, heating and steam supply and a sludge oil system SS Pi 
comprising two 100-ton tanks. Ventilation of the various US | m dd 
dock spaces will be by 13 fans. >< 
General arrangement and section throug ting dock 


for Valmet Oy. 


rElee Shore Conn. 


8 Ton Capstan | 
1 


Bowler Feed Woter Tk. Boiler О.Т. = Sewer Tk Fresh Water Tk. S Wess ond Sewer TH 
about 30 ‘Tors about ПО Tons gout IO Tons about 39 Tons about 40 Tens 
(Port won) (Ster. Watt) (Port ма! (Port мап) (Star. Watt) 


SAFETY DECK’ - SORT WALL 
Г} 


= = 
Elec. Motors tor Bol. Pumps Емс Equp St — “Ory Motors Me Bol. Pimps “МС ӘУ ИС Dry ZBoyn Store Motors tor Boll Pumps 
end Control of 51. Volves \ weis. end Control of 51 Voles Men Women and Control of 51 Volve 


‚8 Ton Copston 


Bilge Blocks Cont fros Top of Wols 8 Ton Copstan 


aE: Get оше > op? . 


HERE HEHEHE EEE HEHEHE EEE EH EEE EEE HHH E NN E 


= == —= 


= 
== 


M. Sw'b'é. oed Dock Master Off. 


SAFETY ОЕСК - STAR. WALL 


We tor “һәм WC. tor ‘исток’ Isnower for Motors for Ball. Pumps 
каше Em. Gen, Sud Ship.Otfs. for Men. Мел Women. Women. ‘end Control of 51. Valves. 
for E Motors tor Ball. Pumps 
Air Comp. ‘ol of 51 Valves. 
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shipbuilding 
t Belfast 


Cargo Liner 15400 dw.t. Bulk Carrier 75,000 а. w. t. Oil Tanker 
One of two on order One of five on order 191,000 d.w.t. 
for British Owners for Norwegian Owners for German Owners 
LIMITED 


Hew “Baw 


BAW Diesel Engine Licen 
— BELFAST SOUTHAMPTON LONDON LIVERPOOL GLASGOW narà 


Ref. No. А 1609 
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PIAA RIK RIKI IIIA e УСА: 


*+ 


Lifejackets Fenders 
Dumping Pads 
Lifebuoys Drop Mats 


FOSCO 


THE 
ASSOCIATIONS 
* 

For Complete Protection and Indemnity Cover 
UNITED KINGDOM 
MUTUAL STEAMSHIP ASSURANCE 
ASSOCIATION LIMITED 


Entered Tonnage exceeds 34,000,000 tons 


* 


For War Risks Insurance on Hull, Machinery, 
Crew, Freight, Premiums, etc. 


UNITED KINGDOM 


MUTUAL WAR RISKS ASSOCIATION 
LIMITED 


* 
For Establishing or Resisting Claims for Freight, 


Demurrage, Breach of Charter, etc. 
THE UNITED KINGDOM 
FREIGHT DEMURRAGE & DEFENCE 


kkkkkkkkkkkkkkkkkkkkkkkkkkikkkkkk* 


HAHA IIA IAAI A ee eee e ke e de ehe ehe e e he SSSI SSSI SSSA AIA. 


M ASSOCIATION LIMITED 
t * 
* 
* Books of Rules and Annual Reports obtainable 
ї from the Managers 
т EDEN DERECHO MUT NS 
t THOS. В. MILLER & SON 
TD x № 
FOSBERY & CO. LID. i 14-20 ST. MARY AXE, LOND’ E.C.3. 
Barking, Essex RIPpleway 3135 х Cables: Mutuality, London, Е.С Telephone: А 4571 (9 tines) 

x 

PIII AAA IAI HK II IAAI IAI ЖЖ + 

Ref. No. А 1071 Ref. No. A 1072 


... SHIP OWNERS!... 


...9HIP OPERATORS! 
À 


T 


SHIP REPAIRERS! 


TWO NEW time and 


cost-saving services 


SLASH ACCESS COSTS UP TO 50% 
.»BABCOCK —  . with SKY CLIMBER 


in all main U.K. and most European ports. 


KA 


@ Boiler repair AT SEA while ship is in service. Electric or Air-powered Winches 
Both i ‚ " 
oth services can mean Б for easier, quicker, safer 
higher earnings at sea - minimum costly time in port 2 509 
These services are not confined to Babcock plant; Babcock engineers access. Can save up to % 
have world-wide experience with various makes of bailer, both main- Кїл: АА 15:0, on shipbuilding operations. 
propulsion and auxiliary units, In all types of vessel. 


Teama of Babcock engineera can be flown out to join ship at any port 
in the world and then carry out boiler overhauls and repalrs while the 
vessel is AT SEA, often saving many weeks in port. 

Ask for Publication Мо. 1873 


CONTRACT, HIRE or SALE with 
single cages or multipla cradles frora 


Enquiries 10: Suspended Platform Division, Stephens and Carter тана 
C 731/761 Harrow Road, London NW10. Tel: Ladbroke 1191 
BABCOCK & Wi LCOX (OPERATIONS) LTD Alan at High Wycomba, Birmingham, Norwich. Ipswich, Lutan, Wakefield, Sauth Landan. King's 
Franch Street - Renfrew - Scotland - Tel: Fienfraw 4141 - Cables: Babcock, Rantrew Lyon, Oldham and CARRADALE ST. COATBRIDGE (GLASGOW) TEL: COATBAIDGE 22441 
A ES SEAS ET 


A mambar of tha Boulton and Paul group 
Ref. No. A 1073 Ref. No. A 1074 AP 168 
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VAUGHAN 
VERSATILITY 


Unrivalled leadership in the advance- 
ment of design in the crane industry 
more than proves Vaughan's versatil- 
ity. From 5 cwt. to 250 tons Vaughan 
skill, design and safety factors are 
apparent at every stage of construc- 
tion. How else could we lead the field 
as we do? 


Consult 
THE VAUGHAN CRANE CO.LTD. 


MANCHESTER 12 
Tel. Manchester East 2771 (code 061) 


\\\ ZO” AUSTRALIA 

; NEW ZEALAND 
NORTH AMERICA 
SOUTH AMERICA 
CARIBBEAN 
MEDITERRANEAN 
BLACK SEA 


A FURNESS LINES 
(б FURNESS WARREN LINE 
pnm LINE 
Д PACIFIC LINE 


PRINGE LINE 


\ү ROYAL MAIL LINES 
GROW ШШ Furness, Withy & Co. Ltd. 


nearly 100 ships totalling \ ЖЕАР NAL 


E. 
56 LEADENHALL STREET. LONDON Е.С.3. 
over 1,000,000 tons Tal: ROYal 2525. Telex: 24948, 


Ret. No. A 1076 
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FUEL INJECTION 
OERVIGE 


FOR VESSELS 
CALLING AT 
VANCOUVER 


Regrinding, lagpiag and equipment 
testing by trained technicians under 
simulated working conditions. Most 

CANA DA modern testing equipment in Western 
, Canada includes Woodward hydraulic 

Specialists іп Main governor, fuel pump and injector 

and Auxiliary Engine test benches. 

Injection Systems. 

All work fully guaranteed. 


Fred Holmes 


AINJECTION 
SALES AND SERVICE С. 


Telephone: 
1314 Powell Street, Vancouver 6, 
Vancouver. 253-7585 British Columbia, Canada ' 


Ref. №. А 1077 


Geo. Watson & Gill 


Ltd. 
276 High Street 
Rochester, Kent 


Established 1859 


Shipbrokers 


Chartering Agents 


Stevedores 
Lloyd’s Sub-Agents 


Telephones: Telegrams: 
Medway 43256/7 “Tug Rochester" 
Codes: New Boe, Boe, Scotts 1906 Telex: 96125 


Ref. No. А 1979 


FOUNDED е 


C. H. RUGG & 60. LTD. 


SHIP SALE BROKERS 
VALUERS & AUCTIONEERS 


BUILDING CONTRACTS 
A SPECIALITY 


Offices: 24 ST. MARY AXE, LONDC'! |, E.C.3 
Telegrams: RUGG, LONDON • .3 
Telephone: AVENUE 3631-3 
Telex: LONDON 28532 


Ref. No. A 1078 


THE LONDONS 
STEAM-SHIP OWNERS’ MU 
INSURANCE ASSOCIATION, LTD. 


(Established 1866) 


PROTECTING 
INDEMNITY 
WAR RISKS 


FREIGHT, DEMURRAGE AND DEFENCE 


Managers: 


A. BILBROUGH & СО., LTD. 
Walsingham House, Seething Lane, E.C.3 


Telephone: Telegrams: 
ROYAL 4971 (4 lines) "BILBROUGH, LONDON" 
Telex 262670 


Ref. No. A 895 
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GARNOCK Can handle itl 


E DIESEL OR STEAM 
ENGINE REPAIRS 


Il CARGO GEAR ANNEALING 
AND TESTING 


ШИ BOILER REPAIRS 


ME BI WELDING—INCLUDING 
UNDERWATER 


ШАП. DECK REPAIRS 


Other services include cleaning and 
fitting out far special cargoes; motor 
re-winding; refrigeration work. Ex- 
tensive stocks of cargo-handling and 
engine-raom spares are available. 

Garnock Engineering — employing the 
most up-to-date machinery and 
highly -qualified, fully experienced 
craftsmen—offer a first-class service 
at competitive rates, with unrivalled 


speed. 


GARNOCK ENGINEERING CO. PTY. LIMITED 


Five islands Road, Port Kembla Phones: 4-0274 
Works : Shellharbour Road, Primbee 4-0388 


Ret. No. А 1080 


MERSEY AND _ 
| 4, COASTALTOWAGE 


dg 


IVERPOOL 


LAMEY LTD. > 


Ref. Na. A 1083 
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Y cH 
Serving LI M ITE D 


UNITED KINGDOM 
IRISH AND NEAR 
CONTINENTAL 
PORTS 


AN 


mini h T p 


^x ecu < 
COAST LINES LTD., RELIANCE HOUSE, WATER STREET, LIVERPOOL, 2. 
EET aceon merece teases WAIERISTREETSLIVENOQU 2: 
Ref. №. А 1084 


ADMIRALTY CHARTS 


ISAIAH PRESTON LIMITED 
ANCHOR WORKS, CRADLEY ROAD 
CRADLEY HEATH, STAFFS, ENGLAND 
Telephone: Cradley Heath 69994 

MANUFACTURERS OF 

STOCKLESS ANCHORS STOCK ANCHORS 
and ALL TYPES BOATS’ ANCHORS, 
SHACKLES & FORGINGS. 


The LATEST EDITIONS of Charts, 
Plans and Sailing Directions 
published by the Hydrographic 
Dept., can be obtained from 


Hall's Type Stockless 
Anchors to tha requiramants 
of British Lloyd's and all 


foreign classifications А: - 
LONDON OFFICE: N 
15 FISH STREET HILL, E 


LONDON, E.C.4. 
Telephone Mincing Lana 2844 


Admiralty ents for Charts 
J. D. POTTER, Publishers ERE C Books, 
ЕТЕ: and Booksellers. 

145 MINORIES, LONDON, E.C.3. 
Telaphoos: Talegrama and Cablegrama: 
ROYAL 1349 ADCHARTS LONDON E.C3. 
Large Stocks of Nautical and Technical Books of all 

descriptions 


Ref. No. A 1086 Ref. No. 


N. S. Frenk & Son Ltd. 


Meat Importers and Experts 


Rotterdam - Caland House - Willemskade 18 


Telegraphic Address: Frenxson-Rocterdam Teleprinter 22053 Telephone: |11789* 


LONDON AGENT: 
С. С. RIDLEY & COMPANY, LTD. 15 St Helen’s Place, E.C.3. Telephone: London Wall 5125-7 


Ref. No. А 1088 


METCALF MOTOR COASTERS, LTD. | 


2, IDOL LANE, LONDON, E.C.3 
Telephones: 01-623-3872 Telegrams: Emcoaste, London E.C.3. 


| 12 DRY CARGO VESSELS 5 TANKERS 
* 
428/1,680 D.W.T. 536/1,601D. W.T. 


Kot, Ма, A Tum 
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W.L.BYERS & CO. LTD. 


Өү. Иа 


men apea l pM) wes 
з 


Sole suppliers of Byers’ Letest Improved Patent Stockless 
Anchors and "Floryt" Eleccrically Forged Steel Stud Link Chain 
Cables, as fitted to the БЫК Carrier '' ESSO PURFLEET "' 


bullt by Furness Shinbii. ing Co. Ltd. 
ж ж 
Sol : iiit 
сое кепеге: In i a m Manufacturers of Admiralty type 
urcc »tockiess AC.14 HIGH HOLDING POWER 
Anchors. Stockless Anchors for super 
» tankers and bulk carriers. 
Specified and 2} leading 
Shipowners -. crs at home 
and abroad. 
* ж ok ж vert 


Byers’ Anchors of Latest Improved 
type can only be supplied by VV, L. 
Byers & Co., Ltd. 


6,BROOKSIDE GARDENS, 
SUNDERLAND 


Phone: 57118 Grams: BYERS 
№: 


Ref. No. А 1070 


FISST 65559 VESSEL WITH ‘WORLD-WIDE’ TV... 
"a/y Priam 
13 Philips 
aboard 


The new m/v Priam’s crew are sure to enjoy their leisure 
more than other crews—they have Philips TV to entertain 
them. Highly sensitive aerials beam broadcasts into a master 
receiver ; video and sound systems record the signals ; and 
programmes are fed into individual sets in the crew's quarters. 
Philips main achievement, however, is in making the equipment 
compatible for 405/525/625-line systems (the first time this 

has been done in a cargo vessel). 

This means the Priam can receive TV transmissions from any 
country in the world. 

Philips handle other marine assignments, too—they installed 
40% of the Priam's lighting. 


PHILIPS ELECTRONIC & ASSOCIATED INDUSTRIES LTD. 
Century House, Shaftesbury Avenue, London, W.C.2. 
Tel: GERrard 7777 Grams: Phillamps London Telex: 28807 


vix Department : 6-10 Leeds Street Liverpool 3 
Central 4548 & 1044 Telex : 62135 Phillamps L'pool. 


€—— . 


(PU/117) 


Ref. No. A 1090 
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Your Fire Insurance 


REPRESENTATION FAR EAST 


To meet Britain's mounting fire damage bill, most industrial and 


commercial compani ill h t for their fi 
EVE RETT ST EAM S H || p insurance when a Premiu in sontes p um 
CORPORATION, S/A 


fire prevention installations will earn even higher discounts than 
before, some firms will find their fire insurance bill is virtually 


SHIP AGENTS unchanged; in some cases it will actually be less than before. 
What you need to know about fire prevention measures is given in 
PRINCIPAL OFFICE: YOKOHAMA, JAPAN 
C.P.O. BOX 300, CABLES "EVERETT" THE CLASSIFICATION OF FIRE HAZARDS & EXTINC- 
TION METHODS by J. D. Birchall. Send 19s 2d (postage 
BRANCHES and packing included) now for your copy to the publishers: 
TOKYO, KOBE, OSAKA, NAGOYA, SHIMIZU, МОЛ, Ernest Вепп Ltd, Bouverie House, 154 Fleet Street, London E.C4 
YAWATA, SEOUL, PUSAN, INCHON, OKINAWA, TAIPEI, B т Г 
HONG KONG, MANILA, BANGKOK, SINGAPORE, A chief fire officer wrote: ‘I confidently recommend this book . . . 
PENANG, CALCUTTA, BOMBAY, BASRAH it encourages a more logical system of thinking about 
hazards , . '. 
Ref. No. A 1140 Rel. No. A 1031 


THE BELGIAN LINES 


COMPAGNIE MARITIME BELGE and DEPPE LINE 
PROVIDE REGULAR SAILINGS 


from ANTWERP—weekly service—alternative sailings with from ANTWERP and NORTH CONTINENTAL PORTS—fortnightly service— 
cargoliners and freighters— EAST AND SOUTH-EAST AFRICA—SOUTH AMERICA (Atlantic Coast) — 
FLORIDA—U.S. PORTS of the GULF of MEXICO—NEAR EAST and 
CONGO/LOBITO via Canary Islands and return. Freightars other Mediterranean Ports and return, 
call homewards at North Continental Ports. —monthly service— 
RED SEA—PERSIAN GULF—MEXICO and return. 
ANTWERP—weekly service— LONDON—monthly service—direct 
LONDON—fortnightly service—direct FLORIDA and U.S. PORTS of the GULF of Mexico. 
UNITED STATES of AMERICA (U.S. Gulf Ports, North At. гіс 
NEW YORK, PHILADELPHIA, BALTIMORE, NEWPORT Ports and New York)—monthly service— 
NEWS, NORFOLK and return to Antwerp via Rotterdam. CONGO—ANGOLA and return. 


St. Katelijnevest : Antwerp : 


Ref. No. A 1091 


PYROPRESS: 
ID PANELS 


set the trend in automated alarm and contra! systems. 
Pyropress Plug-In Panels are designed to provide: 
Maximum reliability—components are carefully 
selected and are largely ‘self policing’. 

Panels can be serviced by replacement, because of 
their 'packaged' construction, cutting maintenance 
casts. 

Maximum component interchangeability irrespective of 
supply voltage thus simplifying the stocking and 
ordering of spares. 

Module desi that simplifies control panel layout. 
Three basic operating sequences—the result af con- 
siderable experience of research in the automatic 
control field. 


+ + 


+ 


= 


l'PYROPRESS ване сол. 


| Bedford Road, Kempston, Ве (о 


Ж If you'd like to know mare about PYROPRESS in 

PLUG-IN PANELS write for literature. m 

Pyropress Plug-in Annunciator units installed in M/S "KUNGSHOLM'' ra 
Photographed by permission of engine builders, AB GOTAVERKEN 59: 
= шы 
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THE MEDITERRANEAN & OVERSEAS SHIPPING AGENCY S.p.A. 
“MEDOV” 


Ship Managers and Operators, Liner and General Shipping Agents 
Chartering, Sale & Purchase Brokers, Oil & Bunkering Contractors 


LA.T.A. Agents 


30 VIA BALBI, GENOA 


Telephone: 67541 Telex: 21006 (MANAGEMENT & CHARTERING) Cables: ''MEDOV "’ 
62217 27046 (OPERATIONS & PASSENGERS) 


Branches and Agents at all Italian Porta Representatives of Hellenic Register of Shipping 
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PORT OF 
ADEN 


THE WORLD'S 
BUSIEST 


AND 
MOST EFFICIENT 


BUNKERING 
PORT 


OIL HARBOUR 


INNER HARBOUR 
Enira;ice channel and Harbour dredged to 36 feet Entrance Channel dredged to 38 ft. 
bel chart datum. 27 berths. Speedy and efficient 4 Alongside Berths dredged to 40 ft. 
(игл ^ ind. 13 Oil Berths (3 for Vessels drawing 37 
fe :unkering rates up to 1,500 tons per hour. The P. A " А 
ji Cn Н ort Trust provides a Pilotage Service, Tugs, 
l at Cargo-handling and Ample Storage Space. Mooring Launches, Navigation Lights and Light- 
houses 


Jur SER HARBOUR 

` Juter Harbour provides a safe anchorage for the 
"трум type of Vessel. Depths up to 54 feet below Commercial Firms provide Ship Repairing and 
chart datum are available Marine Engineering Facilities 


Enquiries should be addressed to the General Manager Aden Port Trust, Aden 
Telegraphic Address "TRUST" ADEN 


Ref. No. A 1042 


Howard 
Houlder 


& PARTNERS 
LIMITED 


SHIP & INSURANCE 
BROKERS 


17, ST. HELEN’S PLACE, LONDON, E.C.3 


: Telegrams : 
Lands General : Wohdra, London E.C.3 


Te Ee 4246 London 28725 
European Brokers for: 
Litonjua & Co. Ine. 
Kawasaki кеп Kalsha Ltd. i anuak C 
okyo | А 
hipbuilders and Shiprepairers : 
us n um рн Amsterdam Dry Dock Со. 
Amsterdam 


Kawasakl Dockyard Co., Ltd. 
Kobe 
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GLOVER BROTHERS (LONDON) ITD. 


SHIPBROKERS, LINER AGENTS AND SPECIALISTS 
IN ALL BRANCHES OF 
SHIPPING AND INSURANCE BUSINESS 


IBEX HOUSE - MINORIES 
LONDON - E.C3 


Tel: ROYal 0722 · Telegrams: **Glover London E.C.3” 
Telex: 28149 


Ref. No. A 1095 


SHIP REPAIRERS 


MARINE 
ENGINEERS 


е 
IRON and BRASS 
FOUNDERS 


LAS PALMAS 
AND TENERIFFE 


Ports of 24 hours Service 


For the efficient handling of your ships consign ta:— 
ELDER DEMPSTER (Canary Islands) LTD. 


STEAMSHIP AND AIRLINE AGENTS 
SHIP AND INSURANCE BROKERS 
STEVEDORES, SHIPS' STORES 
AND VICTUALLING 


Telephone: 
BIRKENHEAD 0952/3/4 
Wires: 
“GORDON ВІАК Т: :..#АЮр" 


f 
P.O. BOX 6 P.O. BOX325 ks, 
LAS PALMAS TENERIFFE 
Telex: 54 ELDER LPE Telex: 37 ELDER TFE 
Cables: ELDERSCAN 


Ref. No. A 1097 Ref. №. А 1098 


MARINE SERVICES Stevedoring, Towage, Stores Etc. 


WORLD WIDE INFORMATION SERVICE 
A. E. SHEPPARD & CO. LTD. 


27 CREECHURCH LANE LONDON E.C.3. 


Telephone: 01-283-2671 à Cables: AESALPORTS, LONDON 
(After Hours: Southend-on-Sea 87601) 


Agents for: DONKIN & CO. LTD., WALKERGATE, NEWCASTLE-ON-TYNE, 6. Manufacturers of 
Steering Gear, Deck Equipment, Water-tight Doors, Hydraulic Valve Controls, etc., for all types of Vessels 


А. М. С. McGINNITY & PARTNERS, WEYMOUTH. Ship Delivery Contractors; Crews Supplied. Ships 
delivered ta any port In the world. Day and Night service. 


Ref. No. A 1099 


ASSURANCE F] д Head Office : OSLO, Stortingsgaten 18 
FORENINGEN я А 0 ILE Branch Offices : 
Founded 1897 o GJENSIDIG? COPENHAGEN, Frederiksborggade |5 
STOCKHOLM, Pontonjárgt 12 


PROTECTION & INDEMNITY 
CREW'S WAGES & EFFECTS INSURANCE 
STRIKE INSURANCE TONNAGE INSURED: 17,000,000 
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Tel. No.: Royal 5611 (14 lines). 
Tel. Address: ‘‘Dioskuroi, London.” 
Telex 23485/23486 


SHIPBUILDING 
WEDGES 


That have so many 
advantages 


RETHYMNIS 
& 
KULUKUNDIS 


LIMITED 


:40 ARE THREE TYPES ® 


10 : IO CRUCIFORM, IM'SQUARE | 
SHIPBROKERS 


and AGENTS 


eL. Sorta 4 


ir YOU АВЕ NOT ALREADY USING 
‘HALE’ WEDGES, PLEASE SEND FOR } 
ILLUSTRATED FOLDER GIVING " 


FULL DETAILS 1 
| ST. CLARE HOUSE, 


30/33, MINORIES, LONDON, E.C.3 


tora 
HALE mires пише рот srt: 


| Рынки о i» ron PHONES upton 7y s 


Ref. №, A 1102 


Ref. №. А 1104 


Cur Repr natives abroad: 

“р ier] $ London, Telex: 28173 & 21738 
"Po Stockholm, Telex: 1342 

“Рет ү Berlin, Telex: 112306 
“Рой: Copenhagen, Telex: 5042 

"Рог. Genoa, Telex: 27163 

“Polfrac + Hamburg, Telex: 0213806 
““Psalshi;> Antwerp, Telex: 31476 & 31676 


"Polamer; 2 New York, Telex: 620410 

“Polmar”, Moscow, Telex: 230 

“Polcharter’, Piraeus, Telex: 5055 | Ц | ) ) 00) 1 \ à 
SHIPBROKERS & CHARTERING AGENTS ( ) Y N | А 

General Agents in Poland Юг a number of foreign 


liner companies 


Head Office: Gdynia P.O.B. 206 

Cables: “POLFRACHT”, GDYNIA 
Telephone: 21 4991 (5 lines) 

Telex: 051202, 051265 (polfracht) (5 lines) 


FIXTURES CONCLUDED BY “POLFRACHT” amount to over 12 million tons of cargo a year 


Ref. No. A 1101 


1274 


The Managers 

H Alfred Stocken & Co 
Steamship : 
Mutual 18 London Street 


Me (56/59 Fenchurch Street) 
Underwriting [ondoneca 
Association Telephone: 

imi Royal 8593 
Limited canes 


Aquatical London EC3 
" Telex: 261000 
Protection and 


Indemnity 
Freight, 
Demurrage and 
Defence 


[| 
Founded 1808 


Ref. No. A 1105 


M M.. 


te оао for Po P 


Ref. No. A 1107 


Travel to and from South America by 
AMAZON—ARAGON—ARLANZA 


Each of 20,000 tans gross. 


now in загсе on the 
RGENTINA via Franca, 


ROYALI MAIL LINES. LIMITED 
London: America House, Cockapur St, S.W.1 
Telephone: TRAfalgar 6271 
Officea also at Birmingham, Glasgow, Liverpool and Mancheater 
Ref. No. A 1109 


SHIPOWNERS’ LIABILITIES 
COVERED BY 


THE STANDARD 


STEAMSHIP OWNERS‘ PROTECTION AND INDEMNITY ASSOCIATION, LIMITED 


THE STANDARD 


SHIP-OWNERS' MUTUAL FREIGHT, DEAD FREIGHT, DEMURRAGE AND 


DEFENCE ASSOCIATION, LIMITED 


THE STANDARD 
STEAMSHIP OWMERS' MUTUAL WAR RISKS ASSOCIATION, LIMITED 
Full particulars on application to the Managers: 
CHARLES TAYLOR & CO. 
24, ST. MARY AXE, £.C.3. 
Talaphona: 01-283 6841 Telagrama: ADNO, LONDON, E.C.3 
Talex 27645 
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ELLER & COMPANY, Inc. 


Ship Agents at all Southeast Florida Ports 
Miami, Port Everglades, Palm Beach 


and Canaveral 
Stevedores- 


Cable: 'Ellerco' 
PORT EVERGLADES STATION 
FORT LAUDERDALE, FLORIDA 


Ref. No. A 1106 


WILLIAM HURST LTD. 


Shipbrokers, Ship's Agents, etc. 


FORESHORE MARINE OFFICES 
BP. REFINERY (KENT) LTD., 
ISLE OF GRAIN, KENT. 


19 WEST STREET, 
SHEERNESS, КЕМТ. 


ALLHALLOWS 235 Phone ЅНЕЕК 2066 
HURST GRAIN ROCHESTER Grams HURST :: * NESS 
96187 Telex 96116 


Ref. No. A 1108 


JOHN KILGOUR г c- im. 


Shipbrokers and Chartering Agents 
Shipping Valuers 


Brokers for the Sale, Purchase and 
Construction of Shipping Property 


Telephone: 01-588 7864-7 
Telegrams; “Kilgour, London" E,C.2. 
Telex; 262652 


54, New Broad Street, London 02 — 


Ref. No. A 1110 


Cable Address: 
Clydlake, St. John's 


Phone: 726-2703 
Area Cade 709 


H. B. CLYDELAKE LTD. 


ST, JOHN'S, NEW FOUNDLAND 


STEAMSHIP AGENTS 
SHIP BROKERS 
MARINE INSURANCE 


SHIP OWNERS CHARTERERS 
FISH EXPORTERS 


Ref. No. A 1112 
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ESTABLISHED IN 1771 | 


E, PINTO BASTO X C^ L” 


LISBON — PORTUGAL 


@ SHIPPING AGENTS — FREIGHT AND PASSENGER 


@ TRAVEL AGENTS — 
© ,A.T.A. AUTHORIZED AGENTS — 
® INSURANCE AGENTS — ALL MAIN RISKS 
@ GENERAL AGENTS — 

@ COAL IMPORTERS 
@ GENERAL EXPORTERS — 


RESERVATION AND TICKETING 
AIR, CARGO AND PASSENGER 


ENGINEERING, ETC. 


IMPORTERS 


AT OPORTO AND LEIXOES 


| Kendall, Pinto Basto & C: 1* 


Rel. №. А 1113 


.! No. Telegrams: 
i? lines) “Selwhic’’ Hull 
])-:;N H. WHITAKER (HOLDINGS) LTD. 
TOWER STREET - HULL 


CROWN DRY DOCKS - 


М.Т. Humber Industry 450 tons D.W. 


Bulk oil tank storage and mobile 


with calibrated and coiled tanks for all classes of oil and petroleum. 
pumping facilities. Road tank transport. 


Owners of: Tanker Vessels, General Cargo, Rivercraft and Tugs. Modern fleet of motor tanker craft fitted 


Ship Builders and Ship Brokers and 
Dry Dock Owners Forwarding Agents 


Ref. №. A 1114 


1276 


SALE AND PURCHASE OF VESSELS 
OF EVERY DESCRIPTION 


Valuation of Shipping Property 
Building Contracts Arranged 


LONDON HOUSE, 
NEW LONDON ST., LONDON, E.C.3 
Telephone : 01-481-8521 
Telegrams (Inland): Seascape, London, Telex 28145 
Foreign: Seascape, London, E.C.3 


Ref. №. A 1115 


Telegram: JUGOAGENT BEOGRAD - Telex: Yu jugent 11148, 
11636. 11140, 11342 - Code: New Boe - Telephone: 627-777, 10 lines 


JUGOSLOVENSKA POMORSKA AGENCIJA 


HEAD OFFICE — KNEZ MIHAJLOVA 22 


BEOGRAD 


Worldwide connections with shipping companies, agencies, brokers; 
chartering and cargo booking for Yugoslav and foreign lines; sale and 
purchase brokers, shipbuilding brokers: passenger service for all Yugo- 
slav and foreign lines; air line service: Ferry boat service; supplying on 
request information about: conditions of sea transport—freight 
rates—liner sailings—port customs. 


BRANCH OFFICES IN: 


ZAGRER. Zrinjski Trg 20, Р.О. Box 12, Telex: 21367, Tel. 35-814, 
4-33 
SARAJEVO, Obala Vojvode Stepe 32, Telex: 41143, Tel. 22-965 
LIUBLIANA, Titova cesta 10, Р.О. Box 63, Telex: 31331, Tel. 21-646 
SKOPLJE, Ulica 256 b.b., Р.О. Box 360, Telex: $1153, Tel. 34-966 
МОУ! SAD, Bulevar Marsala Tita 17, Telex: 14138, Tel. 57-036 
DUBROVNIK, Gruska Obala 22, Р.О. Box 95, Telex: 27324, Tel. 34-69 
RIJEKA, Pino Budicin I-B, Р.О. Box 181, Telex: 24179, Tel. 23-751 
SIBENIK, Obala Oslobodjenja 9. Р.О. Box 28, Telex: 27224, Tel. 28-78 
KOPER, Nabrezje Ј.М.1, Р.О. Box 43, Tleex: 34-162, Tel. 21-488 
SPLIT, Saveznicka Obala 19, Р.О. Box 234, Telex: 26126, Tel. 42-381, 
42-379 
PLOCE, Saobracajni Trg, b.b., Р.О. Box 100, Tel. 79-057 
ZADAR, Radnicka Obala 2, Tel. 22-88 
BAR, Topolica b.b., Вох 57. Tel. 822-23 

. 29. Р.О. Box 94, Telex: 33162, Tel. 22-245 


CORRESPONDENTS ABROAD: 


Anglo Yugoslav Shipping Co. Led.. Stone House, Bishopsgate, London 
E.C.2., England 

Miss Zorica Vuceric, Representative of Jugosgent, 353 Park West 
Place, London W.2, England 

Mr. Ligorio Eduard, Representative of Jugoagent, || Broadway, Room 
565. New York, N.Y. 10004, USA 

Crossocean Shipping Co. ine., 17 Battery Place, New York, 10004 
N.Y., USA 


Mr. Boris Korenic, Representative of Jugoagent, Heidenkampsweg 
5412 Hamburg-1. Germany 

Мг. Goiko Velasevic. Representative of Jugoagent, c'o D. С. Patrikios, 
Lamos Mariume Building, Piraeus, Greece 

Mr, Svetozar Vuckovic, Representative of Jugoagent, c'o Interexport- 
Iugcagent Kirkegt, 66, Oslo 

Krongrintesse Marthas P1.1, Norge, also in other shipping centres of the 
florid. 


AGENTS FOR: 
Atlantska Plovidba—Dubrovaik 
Bredoipas—Split 
Jadranska Siobodna Plovidbs—Split 
Jadranska Li 
Jugosiovens 
lugoslovenzya Tankerska Plovidba—Zadar 
Jugoslovenska Oceanska Plovidba—Kocor 
Jugoslovenska Recno Brodarstva—Beograd 
Losinjtka Plovidba—Losinj 
Meditaranska Plovidba—Korcula 
Obalna Plovidba—Split 
Prekookeantka Plovidba—Bar 
Slobodna Plovidba—Sibenik 
Splosna Plovba—Piran 


MEMBERSHIP: 


“The Baltic and Intarnational Maritima Conference. Copenhagen” 
and "International Air Transport Association, Paris'’. 


Rel. №. А 1117 


Shipping World & Shipbuilder 


SHIPPING AGENCY тр 


20 лү 1967 


DAVID BRUCE 
Ship Brokers 


AND COMPANY. 


Chartering Маз 
Sale and Purchase Brokers 


All enquiries glven partners’ ре: 


283 1412 
personal attention Teles: 


24 St. Mary Axe, De 
London, EC. Prudentia London E.C.3 


Ref. No. A 1116 


TRIENA TRADING GOMPANY IND. 


Victory, Liberty, T-2 and C Type 
American Built Vessels 


Do you know that tailshafts, propellers, and all score part 

requirements are available for prompt despatch an:here In 

the world at very reasonable prices. Try us for г cote by 
contacting now..... 


NEW YORK OR омос’ 
Cables: Shipsupply Cables: Serv 
Telephone: 212UL 5.3441 Telephone: AVE 601 
Telex: WUI. TLX 620389 Telex: 262 


152 Centre Street, | 2| Bevis Ma: 
Brooklyn, N.Y. 1123! London, E.C. 


Ret. No. A 1118 


SINGAPORE 
PORT SWETTENHAM 
PENANG 


In Malaya for over 100 years—as ships’ agents, shiphrokers, 
coal bunkering contractors, insurance agents and General 
Merchants. 


PATERSON, SIMONS & CO. (M) LTD., 
MARITIME BUILDING, SINGAPORE |. 
Telegraphic Address: Patersimco, Singapore 


London Office 
PATERSON, SIMONS & EWART LTD., 
Riverbank House, 67 Upper Thames St., London, Е.С.4 


Ref. No. А 1119 


HOLLAND 


Sale — Purchase 


Construction 


VAN CASTRICUM & CO. LTD. 
SWORN SHIPBROKERS 


BLAAK 32 t ROTTERDAM 
Cables: ЕУАНС_ ROTTERDAM. Phone: 122700 Telex. 21173 
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ESTABLISHED 1825 


BLUNDELL Х CROMPTON 


LIMITED 


SHIP REPAIRERS AND ENGINEERS 


Telegrams: 
Blundell, London E.14 


Telephone : : 
EAST 6001 & 3838 {а lines) 


Speclalists in 
‘+ HULL AND MACHINERY REPAIRS 
Sole Monufacturers 


SLUNDELL 'ATMOS' VALVES 


for Pressure and Vacuum Relief 
FLAME ARRESTERS, ETC. 
[WEST INTIA DOCK ROAD, LONDON, E.l4 


GURY DOCKS, ESSEX. Telephone: Tilbury 2033 


| ыш 
Ref. No. А 1121 


./7.DWIDE 
Р ШМ 


Managers; 


Bibby Bros.& Co. 

Martins Bank Building LINER SERVICES 

Water Street, Liverpool,2 LINER CHARTERS 
VOYAGE CHARTERS 
BULK CHARTERS 


REL n 
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DIXON 


Manufacturers of 
MARINE, FIRE 
AND SALVAGE 
EQUIPMENT 
SINCE 1730 


* MONITORS 
» DISTRIBUTION 
BOXES + SUCTION 
HEADS • SUCTION 
HOSES • COUPLINGS 
* VALVES 

* STRAINERS 


$. DIXON & SON LTD. SWINEGATE, LEEDS 1, TEL: 32361 


Ref. No. А 1122 


PITCHOMETER 


FOR SHIPS' PROPELLERS 
DIVIDED TO 65° 
READS TO ONE MINUTE 


MANUFACTURED BY 


F. ROBSON & CO. 
46 DEAN STREET 


NEWCASTLE UPON TYNE, ! 
England 


'PHONE 23222 


ESTABLISHED 1867 
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Established - 1902 


WARDEN & BELL 


Sale & Purchase Brokers 


T$ BOTHWELL STREET, GLASGOW, (2 


Telephone: CEN. 1411 (STD-041) Telex 77-304. 
Telegrams: "Wardship'', Glasgow Telex. 


Ref. No. А 1125 


WRURLEY & CO LTD 


* 


BEVIS MARKS Shipbrokers 
HOUSE, 

and а» 

BEVIS MARKS, Charteri Telex London 

LONDON, ель 
E.C2. Agents 


"Phone: 
AVEnue 3555 (5 lines) 


International 


elex 
LONDON 21513 
LONDON 21514 
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SHIP BROKERS 
AND 
CHARTERING 


AGENTS 


Agents 
for Finland 
Steamship Co Ltd 


48 FENCHURCH ST., 
LONDON, E.C.3 


Telephone: Telegrams: 
01-626 0161 СЕЕНО, LONDON EC3 
TELEX 261637/8 


Ref. No. A 1129 


N.V. EUROPE FREIGHT AGENCIES 
"EUROFREIGHT" 
(N.V. Europa Vracht Agenturen "Eurovracht'") 


SHIPBROKERS 


CHARTERING AND INTERNATIONAL FORWARDING ACENTS 


AGENTS FOR REGULAR LINES 
ROTTERDAM 


3a, Wijnhaven (Witte Huis), 
Р.О. Box 1211 28 Р.О. Вох 346 
Phones: 112511 (10 tines) Й, = Phone: 238159 


AMSTERDAM 


462, Prinsengracht, 


Taleprinter 22070 Teleprinter 12639 
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For quick turnround, efficient handling 
and more revenue consign your Ships at 


INDIAN PORTS 


to 
NEW INDIA MARITIME AGENCIES 
PRIVATE LIMITED 
21, Sunkurama Chetty Street 
MADRAS 1 


(Branches at all Indian Ports) 
Cable address: All places except Bombay and Delhi: 
“HIGHSEAS” 
Bombay and Delhi: *HIGHCHART" 


Ref. No. А 1126 


PINKERTON & CO. 


LTD. 
QUEEN'S QUAY, SHIPBRO” SRS 
LONDONDERRY, ANL 


N. IRELAND. STEVED: 


Telegrams: "PINKERTON " 
Telephone: 2056 & 3481 Telex: * 


Ref. No. A 1128 


BILBAO -SPAIN 
JOSE MARIA CANDI;:A 


SHIPS AGENTS - BROKERS 
CHARTERING - INSURANCE - VESSEL 
MANAGEMENT - LINER SERVICES 
CANVASSING - CREWS 


P.O. Box 520 
Cables: Candina Bilbao Telex: 3734 Candi- 
Tel: 21.89.57 (five lines) 21.17.21 


Ref. No. A 1130 


€ 16797. 
DESPARD 
DESPARD & Co, Inc. 


Insurance Brokers and Advisers 
Adjusters of Áverage 


161 WILLIAM ST., NEW YORK 38, N.Y. 
CABLE “DESPARD"' Phone: 964-9100 


Serving Commerce 
and Industry for 


over 88 years 
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W. A. SOUTER 


& CO., LTD. 


SHIPOWNERS 
SHIPBROKERS 
FREIGHT AGENTS 
FORWARDING ву 
SEA, ROAD anv AIR 


Specialists in Clearance 
and Chartering 


Managers 
of 
The Sheaf Steam 
Shipping Co., Ltd. 
The Bamburgh Shipping Co., Ltd. 

The Hebburn S/S Co., Ltd. 

LE t; CHAMBERS, 15, SANDHILL 


NEWCASTLE UPON TYNE 
‘arland, Blythe and Amble (Warkworth Harbour) 


i clephones; Telegrams: 
waste 22524-5-0-7 Souter, Newcastle u upon Tyne 
Blyth 2331 Souter, Bly’ 


Amblc 365 Souter, Amble 
Sunderland 5111 Souter, Sunderland 
Telex: 53186 

THE SHEAF STEAM SHIPPING CO., LTD. are members of 
MARITIME BULK CARRYING AND SHIPPING LTD. 
57/58, Fenchurch Street - London, E.C.3 
Tel: ROYal 4585 Telex 25417 Telegrams: Marbulkas London E.C.3 


Ref. No. A 1133 


W. HEILGERS & CO. 


(Private) LTD. 


сліпо Agents, Chartering Brokers 


CALCUTTA VISAKHAPATNAM 


Р,0. Box 185 23-35-4, Sivalayam St. 
Telephones 22-0251 Telephone 2-608 
(5 lines) 


NEW DELHI 


14 Jan Path 
Telephone 43-196 


PARADEEP PORT 


Flat №, 4, 
Sectional Officers Block 
No. 11, Sector 21 


Telegrams: “HEILGERS” at all Ports 


Proforma accounts for all Indian 
Ports on application. Tramp Agencies 
specially handled 


Ref. No. А 1135 


Shipping World & Shipbuilder 1279 


AMERICAN PRESIDENT LINES 


To whatever pore your cargo is consigned along American 
President Lines' far-flung global trade route, you can depend 
on regularity of schedule and good condition of cargo out-turn 

American President Lines' fast, modern Cargo liners ara. 
equipped to a superlativa degree with che latest, most efficient 
devices for delivering your goods swiftly, surely, safely. De- 
humidified and ventilated cargo holds: compartmented rafrigera- 
tion, deep tanks, special cargo lockers and specie tanks—all 
are at your service to protect and expedita your cargoes. 


шы ы um m OO t, trm, m, m, p, m, s, s, 


On Your Next Voyage \ 
Relax and enjoy ie! Sail the Pacific or round the world 7 
via fast, luxurious President liners. Superb food, ) 

spacious, airy staterooms sun-and-fun facilities. \ 


Coe 


ON REGULAR, FREQUENT SCHEDULE: 


TRANS-PACIFIC - ROUND-THE-WORLD - TRANS-ATLANTIC 
INTERCOASTAL - ORIENT-MEDITERRANEAN - U.S.A. 
STRAITS 


WORLD WIDE 
DEPENDABILITY 


General Offices: 601 California St., San Francisco 8, CALIFORNIA, 
European Headquarters: 6, Piaxza Nunziata, Genoa 


General Agents for U.K. 


T. L. DUFF & CO,, LTD. 


107, Leadenhall Street, London, E.C.3 Telephone: Avenue 6881 
17, South Exchange Place, Glasgow, C.l. Telephone: City 3571 
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THE 
SUNDERLAND STEAMSHIP 
PROTECTING AND INDEMNITY 
ASSOCIATION 


(Established 1879) 


THE 


SUNDERLAND STEAMSHIP 
MUTUAL WAR RISKS 
ASSOCIATION LIMITED 


(Established 1912) 


JOHN RUTHERFORD & SON 


: SECRETARIES AND MANAGERS : 


P.O. Box No. 5 
TAVISTOCK HOUSE 


р BOROUGH ROAD 


555 SUNDERLAND 


SUNDERLAND 


Telex: 53352 Answer Back: “AVERAGE SNDRLND" 


FROM WHOM ALL FURTHER INFORMATION 
MAY BE OBTAINED 
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TIME IS 
- PRECIOUS 


ensure efficient, 
speedy turn- 
around with the 


HONG KONG & WHAMPOA 
DOCK CO. LTD. 


4 Drydocks (largest 700 ft.). Madern Workshops. Damage 
Repairs. Harbour Repairs. Electrical Repairs. Chemical 
Cleaning. Engine and Boiler Service. 


KOWLOON DOCKS 
HONG KONG 


CABLEGRAMS: KOWLOONDOCKS HONGKONG. 


Ret, No. А 1137 


JOHN SCOTT & CO. 


(SHIPPING) LTD. 


Ships Agents & Loading Brokers 
Shipbrokers & Chartering Agents 
Shipping & Forwarding Agents 


LOADING BROKERS FOR 
WM. H. MULLER & CO. (LONDON) LTD. 
GLASGOW—ROUEN & PARIS 
PAKISTAN SHIPPING LINE LTD. 
GLASGOW—PAKISTAN & INDIA 
PERSIAN SHIPPING SERVICES 
GLASGOW—PERSIAN GULF PORTS 


AIR FREIGHT AND 
PASSENGER AGENTS 


BELGIAN CONSULATE 


80 BLYTHSWOOD ST., 
GLASGOW, C.2 


Telephones: CENtral 0381/4 
Telegrams: ''Shipping, Glasgow" 
Telex: 77174 
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SITUATIONS VACANT 


SHIP REPAIR ESTIMATOR 


Experienced Ship Repair Estimator required, Salary according 
to age and experience. Contributory Pension Scheme. 

Write, giving age and experience to :—J. Russell & Co, (London) 
Limited, Butchers Road, Plaistow, E.16. 


AARON ROSENFELD  Estobtished 1919 


BELGIAN CONSUL-GENERAL 
STEAMSHIP AGENT AND SHIPBROKER * CLAIMS AGENT 


Сапега! Agent in [згае! for leading American, European and Far Eastern 

Shipping Campanies. 

Head Office: HAIFA P.O.B. 74 Phones 513261/7 Telex 044-867 

Branch Offices: TEL-AVIV Р.О.В. 305 y 55157/8/9 Telex 033-753 
ASHDOD Р.О.В. 300 Phones 902105/6/7 Telex 033-786-17 
JERUSALEM P.O.B. 1357 Phones 23451 


All grades of certificated and 


uncertificated engineer officers 
SEAGOING are required for our fleet of 
refrigerated turbine steam- 
ships. Certificated applicants 
ENGINEER should not be more than 45 
years of age: uncertificated 
applicants not more ‘than 35 
OFFICERS years of age. Vos os range 
from one to si. :;nonths. 
Generous leave an ditions 


Applicants shoulc 
ELDERS & FYF. 
Marine flepariment (Р 
421-427 Millbroc: 
SOUTHAMPTC 


We've 
got 
connections 


SHIP BROKERS 


SALE PURCHASE & CONSTRUCTION - TANKER CHARTERING - 

INSURANCE BROKERS-DRY CARGO CHARTERING WITH OFFICES IN HONG KONG & 
TOKYO AND ASSOCIATED COMPANY IN SYDNEY-BUNKERING AGENTS. 
Galbraith, Pembroke & Co. Ltd., Bankside House, 107 Leadenhall Street, 
London, E.C.3 (and at Lioyd’s). Tei: Avenue 7111 Telex: Nos: 21991-2-3-4 
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ТНЕ 
WEST OF ENGLAND 


STEAMSHIP OWNERS 
PROTECTION AND INDEMNITY 


ASSOCIATION LIMITED 
(Founded 1886) 


—*— 


CLASS I. PROTECTION AND INDEMNITY 


CLASS Il. FREIGHT DEMURRAGE AND 
DEFENCE 


General Manager: R. S. FORT 


1, LLOYD’S AVENUE, LONDON, E.C.3 


Telephone: ROYal 8961 
Telex: WESTENG LONDON 262130 
Cables: WESTENG LONDON EC3 


Ref. No. A 1103 


WHEN EVERY SECOND IS VITAL 


Combined Kiss of Life with Holger Nielson. 

The имо methods are explained with diagrams on 
one card size 17in. x 27in., printed in two colours 
with washable laminated surface. Price 6s 3d, 
including postage and packing. 


Kiss of Life method, printed in two colours 
with washable laminated surface, on card size 
21}in. x 13iin. Price 4s 9d with postage and 
packing. 


Kiss of Life method, pocket instruction card, 
size 4in. x 3}in., printed in two colours with 
protective glossy surface. Price 6d each (minimum 
of 25); discounts on large quantities. 


Holger Nielson method, printed on card in two 
colours, size 212in. x 134in. Price 4s 4d with 
postage and packing. 


ERNEST BENN LIMITED 
BOUVERIE HOUSE, 154 FLEET STREET, 
LONDON, E.C.4. FLEet Street 3212 
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We are Interested in obtaining the following products and wish to 
be put In touch—without obligation—with sources of supply. 
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Subscription order form 


To SHIPPING WORLD & SHIPBUILDER 
incorporating SYREN & SHIPPING, 
7-17 Jewry Street, London, E.C.3, England 
*Commencing with the next issue please send SHIPPING WORLD 
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FREE 


ENQUIRY SERVICE 


Every reader of SHIPPING WORLD & SHIPBUILDER 
is invited to make the fullest use of this free service. 


To obtain more Information concerning particular items in 
the edi 
please use coupon | ov 
reach us they are forwarded to the companies concerned. 


If you are interested in raquiramants not covered by this 
issue please list the products in coupon 2 overleaf. All replies 
to such requesta—giving the names апа абага 
manufacturers—are sent by return and to overseas readers 
by Alr Mail. 


In such intensely compatitiva industries as shipping and 
shipbuilding it is vital to be well—and quickly—informad on 
international technical and commercial developmants. 
SHIPPING WORLD & SHIPBUILDER providas one of tha 
most comprehensive editorial services at the annual 
subscription rate of only £3. A special alrmail adition is available 


Service gratuit de renseignements à 
l'intention de nos lecteurs 


Pour obtenir des ranseignaments plus détaillés sur les produita 
mentionnés dans nos pagas, utilis е coupon п°1 ci-contra, 
Nous ferons suivre demandes immédiatement aux 


Pour tous renseignements au sujet de produits поп cités dans 
nos pages, se sarvir du coupon n°2. Пу sera répondu par retour 
du courrier, les lettres à destination de l'étranger etant 
envoyées par avion. Nos réponses donnaront les noms at 
adresses das fabricants des produits en question. 


Dai Industries où la concurrence est aussi intensa que 
dans branches maritimes et la construction navale, il est 
vital ra bian—et rapidamant—informé de l'évolution 
technique et commerciale Internationale. Le SHIPPING 
WORLD & SHIPBUILDER, au prix d nnament de £3, vous 
fournit un sarvice rédactionnal d'informations parmi les plus 
complàtes. | existe également une édition spéciale спуоуёа 
par avion. Pour s'abonnar, se servir du coupon n*3. 


Leser-Auskunftsdienst 


Wenn Sia wai Einzelh 
radaktionellen oder Anzel 
der Dienste Inter: 


Für Anfragen bezüglich Produkte oder Dianste, die nicht In 
diesam Haft arwahnt sind, benützen Sie bitte den Kupan 2. 
Auch solche Afragan bearbeiten wir achnallstans. 


Schiffahrt und Schiffbau sind Industrian mlt hohem Kapitaleinsatz 
und harter Konkurrenz. Sie müssen daher den Finger am Puls dor 
Entwicklung haben. SHIPPING WORLD & SHIPBUILDER ist 
bei wochantlich racheinungswaise eines dar bestoriantiar- 
enden Fachblattar dar Welt und kostet nur £3 bai normalar 
Postzustellung. Für basonders schnalle Zustellung bietan wir 
eine Luftpost-Ausgabe. Für die Bestellung eines Jahresabonna- 
mant bitten wir Sie Kupon 3 auszufüllen. 


Servicio de información para el lector 


Para obtener más información sobre determinados puntos del 
contenido editorial o de las seccianes de anuncios de exte 
numero, sirvase utilizar el cupón No. | (en asta pág.) Las 
peticiones que nos llegan son trasladadas en al acto a las tirmas 
carrespondientas. 


Si за halla Vd. interesado an aspectos no tratados en esta 
edición, utilice, por favar, para enumarar los productos de que 
se trate, el cupón Ма. 2. 

Todas las raapuastas a estas paticiones -consignando nombres у 
diraccionas de fabricantes- son enviadas a vuelta a vuelta de 
correo; y, an el сажа de lactores dal exterior, par correo aárec. 


En industrias de competencia tan intensa camo la n 
de construcciones navales es vital contar con infarm 
fidadigna -y rápida- sobra progresos técnicos y acontecimientos 
comarciales Internacional SHIPPING WORLD & SHIP. 
BUILDER procura uno de los más amplios servicios editoriales, 
a une tarifa de suscripción da sólo £3. Hay también disponible 
una adiciá espacial. Para formalizar una suscripción. 
anual, sirvasa utilizar el cupón No. 3. 
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